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SEVERAL NEGOTI ATI ON MEETI NGS WERE HELD TO DI SCUSS TECHNI CAL AND LEGAL | SSUES OF A CONSENT DECREE FCR THE
SITE. HOMNEVER, NEGOTI ATI ONS WERE UNSUCCESSFUL, AND THE PRPS DECLI NED TO PARTICI PATE IN THE RI/FS. THE US EPA
THEN CONTRACTED W TH WARZYN ENG NEERI NG I NC. I N JULY 1987 TO CONDUCT THE RI/FS.

ALTHOUGH THE PRPS FAI LED TO REACH AN AGREEMENT W TH US EPA, THEY HAVE MAI NTAI NED OONSI DERABLE | NVOLVEMENT | N
US EPA'S STUDY. TWD OF THE FI VE PRPS CONDUCTED AN | NVESTI GATI ON OF THE WEST WELL FIELD AND ALL HAVE
REQUESTED SPLI T SAMPLES ANDY OR RESULTS OF DATA COLLECTED. | N ADDITION, TWD OF THE PRPS, THE CI TY OF WAUSAU
AND MARATHON ELECTRIC, HAVE ENTERED | NTO A CONSENT DECREE TO PERFORM THE CPERABLE UNI T REMEDI AL

DESI GN' REMEDI AL ACTI ON (RDY RA) .

I N NOVEMBER, 1987, (AS AVENDED APRIL 1988) US EPA FILED SUT FOR RECOVERY OF PAST COSTS SPENT ON US EPA' S
EMERGENCY RESPONSE ACTI ONS. A SETTLEMENT WAS REACHED BETWEEN THREE OF THE FOUR DEFENDANT PRPS ( MARATHON
ELECTRIC, THE A TY OF WAUSAU, AND WAUSAU CHEM CAL) FOR APPROXI MATELY 85% OF PAST COSTS. A CONSENT DECREE WAS
ENTERED I N FEDERAL DI STRICT COURT JULY 18, 1989. A SECOND CONSENT DECREE W TH WAUSAU ENERGY | S EXPECTED TO
BE LODGED WTH THE COURT | N THE NEAR FUTURE.

NEGOTI ATI ONS W TH THE PRPS FOR THE FI NAL RDY RA HAVE BEEN POSTPONED AT THE REQUEST OF THE PRP GROUP. THIS IS
BASED ON THE FACT THAT TWD OF THE PRPS ARE CURRENTLY | NVOLVED | N THE | MPLEMENTATI ON OF THE OPERABLE UNI T

RD' RA BASED ON AN AGREEMENT W TH US EPA TO PERFORM THE OPERABLE UNI T, AND TO ALLOW THE FI NAL REMEDY PRP GROUP
TO ORGANI ZE. SPECI AL NOTI CE LETTERS WLL BE SENT FOLLON NG RCD S| GNATURE TO THE FI VE PRPS LI STED ABOVE.
NEGOTI ATI ONS W LL PROCEED ACCORDI NG TO US EPA'S GENERAL GUI DANCE AND PCLI O ES.

#CR
111, COVWUN TY RELATI ONS

AN RI/FS "KI CK- OFF" PUBLI C MEETI NG WAS HELD | N SEPTEMBER 1987, TO | NFORM THE LOCAL RESI DENTS OF THE SUPERFUND
PROCESS AND THE WORK TO BE CONDUCTED. | SSUES RAI SED DURI NG THE MEETI NG ATTENDED MOSTLY BY PRP  AGENTS AND
G TY OFFI O ALS, | NCLUDED THE COST OF THE RI/FS, THE ESTI MATED TI ME TO COWPLETE THE STUDY, AND THE NUMBER OF
PREVI QUS STUDI ES PERFORVED FOR THE SI TE.

A SECOND PUBLI C MEETI NG WAS HELD I N CCTCBER 1988 TO DI SCUSS THE FI NDI NGS OF THE PHASE | RI AND PFS, AND TO
PRESENT THE PROPCSED PLAN FOR AN COPERABLE UNIT AT THE SITE. TW FORVAL PUBLI C COMMENTS WERE RECElI VED DURI NG
THE PUBLI C MEETI NG AND WRI TTEN COMVENTS WERE ALSO RECEI VED DURI NG THE PUBLI C COWENT PERI CD. ALL COMMENTS
RECEI VED DURI NG THE COMVENT PERI CD AND US EPA' S RESPONSES WERE | NCLUDED | N THE RESPONSI VENESS SUMVARY FOR THE
I NTERI M ROD.

I NFORVATI ON REPCSI TORI ES HAVE BEEN ESTABLI SHED AT WAUSAU CI TY HALL, 407 GRANT STREET, AND THE MARATHON COUNTY
PUBLI C LI BRARY, 400 FI RST STREET, WAUSAU, W SCONSIN. | N ACCORDANCE W TH SECTI ON 113(K) (1) OF CERCLA, THE
ADM NI STRATI VE RECORD FOR THE SITE | S AVAI LABLE TO THE PUBLI C AT THESE LOCATI ONS. THE DRAFT FS AND THE
PROPCSED PLAN WERE AVAI LABLE FOR PUBLI C REVI EW AND COMMVENT FROM AUGUST 14, 1989 TO SEPTEMBER 12, 1989.

A PUBLI C MEETI NG TO DI SCUSS THE FI NDI NGS OF THE RI/FS AND TO PRESENT US EPA' S PREFERRED ALTERNATI VE FOR THE
FI NAL REMEDY WAS HELD AUGUST 22, 1989 IN THE WAUSAU CI TY HALL. FOUR FCRVAL PUBLI C COMMENTS WERE  RECEIl VED
DUR NG THE PUBLI C MEETING ALL OF THE COMMENTS WERE | N SUPPORT OF US EPA' S PREFERRED ALTERNATI VE. ONE

ADDI TI ONAL COMVENT WAS RECEI VED DURI NG THE REMAI NDER OF THE PUBLI C COMMENT PERI OD. ALL COMMENTS WLL BE
ADDRESSED | N THE RESPONSI VENESS SUMMARY OF THI S DOCUMENT. THE PROVI SI ONS OF SECTI ONS 113(K)(2)(1-V) AND 117
OF CERCLA RELATI NG TO COVWUN TY RELATI ONS HAVE BEEN SATI SFI ED.

#SRR
V. SCOPE AND ROLE OF RESPONSE ACTI ON

THE SCOPE OF TH S RESPONSE ACTION IS TO ADDRESS THE REMAI Nl NG CONCERNS ( PRI NCI PAL THREATS) AT THE SITE. AS
DIl SCUSSED, A PREVI QUS OPERABLE UNI T ACTI ON AT THE SI TE ADDRESSES THE CONTAM NANT PLUME ORI G NATI NG FROM THE



FORVER LANDFI LL/ MARATHON ELECTRI C SOURCE AREA WH CH AFFECTS CVé.

DURI NG DEVELCPMENT OF THE FINAL FS, IT WAS DETERM NED THAT THE DEEP PLUME WH CH ORI A NATES FROM THE FCRVER
CI TY LANDFI LL AREA AND M GRATES UNDER THE RI VER TO CWB WOULD BEST BE ADDRESSED BY PURG NG GROUNDWATER AT

THE SAME LOCATI ON AS THE | NTERI M REMEDY EXTRACTI ON SYSTEM  THEREFCRE, | T WAS DETERM NED THAT AN | NCREASE I N
THE M NI MUM PUVPI NG RATES CALLED FOR | N THE EXTRACTI ON SYSTEM AND MCZDI FI CATI ONS TO THE MONI TORI NG PLAN
WOULD PROVI DE THE MOST EFFECTI VE REMEDI ATION FOR THI S CONTAM NANT PLUME. | T WAS ALSO ASSUMED THAT THE A TY
WOULD CONTI NUE TO USE CWB AS A SUPPLY WELL AND THUS CONTI NUE TO REMOVE CONTAM NANTS FROM THE MOST EASTERN
PORTI ON OF THE PLUME.

THE SELECTED ALTERNATI VE FOR THE FI NAL PHASE OF THE WAUSAU PRQJECT, | N CONJUNCTI ON W TH THE OPERABLE UNIT,
WLL ADDRESS ALL CONCERNS AT THE SITE. REMAI NI NG CONCERNS | NCLUDE THREE SOURCE AREAS AND THE SHALLOW EAST

S| DE GROUNDWATER CONTAM NANT PLUME ORI G NATI NG FROM THE WAUSAU CHEM CAL SOURCE AREA. THE | DENTI FI ED SOURCE
AREAS | NCLUDE; FORMER CI TY LANDFI LL/ MARATHON ELECTRI C PROPERTY, WAUSAU CHEM CAL PROPERTY, AND WAUSAU ENERGY
PROPERTY.

THE FI NAL REMEDY FOR THE SITE | S | NTENDED TO ADDRESS THE ENTI RE SI TE W TH REGARDS TO THE PRI NCl PAL THREATS TO
HUVAN HEALTH AND THE ENVI RONMENT POSED BY THE SI TE AS | NDI CATED I N THE Rl SK ASSESSMENT FOR THE SITE. THE

FI NDI NGS OF THE R SK ASSESSMENT ARE | NCLUDED I N THE RI REPORT AND ARE SUMVARI ZED I N A LATER SECTION OF TH S
DOCUMENT.

#CSS
V. CURRENT SI TE STATUS AND SI TE CHARACTERI STI CS

A, CURRENT SI TE STATUS

THE RI/FS WAS COVPLETED | N AUGUST 1989 FOR US EPA BY | TS CONTRACTOR, WARZYN ENG NEERING INC. THE R

ENTAI LED TWD PHASES OF FI ELD SAMPLI NG EVENTS. PHASE | OF THE R FI ELD WORK WAS CONDUCTED FROM AUGUST THROUGH
JANUARY 1987, RESULTS OF WHI CH ARE SUMVARI ZED I N THE APRIL 1988 TECHNI CAL MEMORANDUM PHASE |1 OF THE RI

FI ELD WORK WAS CONDUCTED FROM JUNE TO SEPTEMBER 1988. RESULTS OF BOTH PHASES OF WORK ARE | NCLUDED IN THE Rl
REPCRT FOR THE SI TE.

THE FS DETAI LS THE DEVELOPMENT AND EVALUATI ON CF AN ARRAY OF REMEDI AL ACTI ON ALTERNATI VES TO ADDRESS THE
ENTI RE WAUSAU GROUNDWATER CONTAM NATI ON SI TE AND SOURCES | MPACTI NG I T.

B. SITE CHARACTERI STI CS
1. HYDROGEQLOGY

THE G TY PRODUCTI ON WELLS ARE LOCATED W THI N GLACI AL QUTWASH AND ALLUVI AL SEDI MENTS UNDERLYI NG AND ADJACENT
TO THE WSCONSIN RIVER  THE AQU FER | S LOCATED W THI N A BEDROCK VALLEY WH CH | S UNDERLAI N AND LATERALLY
BOUNDED BY RELATI VELY | MPERMEABLE | GNEQUS BEDROCK. GROUNDWATER FLOW W THI N THE UNCONFI NED GLACI AL AQUI FER HAS
BEEN DRASTI CALLY CHANGED BY THE | NSTALLATI ON OF THE PRCDUCTI ON WELLS.  UNDER NON- PUMPI NG CONDI TI ONS,
GROUNDWATER FLOAS TOMRD THE W SCONSI N RI VER AND | TS TRI BUTARY (BOS CREEK). GROUNDWATER NATURALLY DI SCHARGES
AT THE SURFACE WATER BODI ES.

HOMNEVER, UNDER PUVPAGE CONDI TI ONS, GROUNDWATER FLONS TOMRD THE PRCDUCTI ON WELLS. THE NATURAL GROUNDWATER
FLOW DI RECTI ONS ARE FREQUENTLY REVERSED DUE TO G TY WELL PUWMPI NG WHI CH | NDUCES RECHARGE OF SURFACE WATER | NTO
THE AQU FER. THE HORI ZONTAL FLOWIN THE VICINITY OF THE WELL FIELD IS I NDI CATED BY THE POTENTI OVETRI C
CONTOURS SHOM | N FI GURE 4.

THE POTENTI OVETRI C SURFACE MAP ALSO | NDI CATES THAT THE CONE OF DEPRESSI ON FROM THE EAST WELL FI ELD APPEARS TO
AFFECT GROUNDWATER FLOW BELOW AND TO THE WEST OF THE WSCONSIN RIVER.  MONI TORI NG VELL NESTS LOCATED AT
MARATHON ELECTRI C | NDI CATE VERY SLI GHT DOMWARD GRADI ENTS ADJACENT TO THE W SCONSI N RI VER  BELOW THE

W SCONSI N R VER, THE EAST WELL FI ELD PRCDUCTI ON VEELL PUMPACGE HAS | NDUCED SURFACE WATER RECHARCGE OF THE

AQUI FER, CAUSI NG FLOW DOANWARD THRQUGH THE Rl VER BED AND TOMRD CWB.



AQUI FER HYDRAULI C CONDUCTI VI TY TESTS PERFORVED DURI NG THE PHASE | Rl | NVESTI GATI ON | NDI CATED HYDRAULI C
CONDUCTI VI TY VALUES RANG NG FROM 1.7 X (10-4) CM SEC TO 8.1 X (10-2) CM SEC. THE OVERALL AVERAGE HYDRAULI C
CONDUCTI VI TY OF THE QUTWASH AQUI FER | S APPROXI MATELY 2.2 X (10-2) CM SEC, BASED ON TEST DATA AT MONI TORI NG
VELLS.

2. CHEM CAL CHARACTERI STI CS
A, GROUNDWATER QUALI TY

GROUNDWATER QUALI TY SAMPLI NG CONDUCTED DURI NG BOTH PHASES OF THE FI ELD | NVESTI GATI ON HAS | DENTI FI ED A

VERTI CAL AND LATERAL DI STRI BUTI ON OF TOTAL CHLORI NATED ETHENES WH CH SUGGESTS THAT A M NI MUM OF THREE SOURCES
ARE AFFECTING THE G TY WELL FI ELD. THE ESTI MATED AREAL DI STRI BUTI ON CF TOTAL CHLORI NATED ETHENES IS SHOM | N
FIGURE 5. THE DI STRIBUTION IS BASED ON A COMVBI NATI ON OF DATA CBTAI NED FROM LABCRATCRY VOC ANALYSES OF ROUNDS
1, 2, AND 3 GROUNDWATER SAMPLES ( OCTCBER 1987 TO SEPTEMBER 1988), AND Fl ELD LABORATORY ANALYSES CF
GROUNDWATER SAMPLES COLLECTED DURI NG DRI LLI NG ( CCTOBER AND NOVEMBER 1987) .

VEST SI DE MONI TORI NG VEELLS DELI NEATE A DEEP ( GREATER THAN 100 FOOT) NORTH- SOUTH TRENDI NG TCE PLUME. BASED ON
THE VERTI CAL DI STRI BUTI ON OF TCE THROUGHOUT THE AQU FER IN THE VI NITY OF THE OLD CI TY LANDFI LL AND THE
PRESENCE OF TCE | N THE UNSATURATED ZONE IN TH S AREA, A SOURCE APPEARS TO BE LOCATED W THI N THE NORTHERN
PORTI ON OF THE FORMER CI TY LANDFI LL/ MARATHON ELECTRI C PROPERTY. THE PLUME APPEARS TO HAVE M GRATED
NORTHWARD, UNDER | NFLUENCE OF PUMPACE FROM CW6. THE HI GHEST TCE CONCENTRATI ON (4200 UG L) IN THE PLUVE WAS
DETECTED APPROXI MATELY 550 FEET SQUTH OF CW6.

TCE WAS ALSO OBSERVED I N THE SHALLOW AQUI FER BETWEEN BOS CREEK AND CWs. THI'S PLUME IS SHOM ON FI GURE 5 BY
THE LI GHTLY SHADED CONTQURS BETWEEN BOS CREEK AND CWs. THE SHALLOW AQUI FER TCE CONTAM NATI ON APPEARS TO
RESULT FROM THE | NDUCED | NFI LTRATI ON OF SURFACE WATER FROM BOS CREEK, WH CH HAS BEEN CONTAM NATED BY THE

DI SCHARGE FROM CWs. THE | NDUCED SURFACE WATER RECHARGE OF THE AQUI FER IS EVI DENT FROM THE DOMMWARD VERTI CAL
GRADI ENTS AT MONI TORI NG VELL NESTS I N THAT AREA. BASED ON LABORATORY ANALYSES CF SAMPLES COLLECTED DURI NG
THE Rl FI ELD WORK, TCE CONCENTRATI ONS ADJACENT TO THE CW DI SCHARGE WERE ABOVE 100 UG L. TCE CONCENTRATI ONS
IN THE PONDED AREA DOANSTREAM WERE APPROXI MATELY 70 UG L. TCE WAS NOT DETECTED | N SURFACE WATER SAMPLES
COLLECTED UPSTREAM OF THE CWb DI SCHARGE, NCOR WAS | T DETECTED AT THE PO NT OF DI SCHARGE OF BOS CREEK TO THE
W SCONSI N Rl VER

THE DI STRI BUTI ON OF TCE IN MONI TORI NG VEELLS LOCATED BETWEEN THE W SCONSI N RI VER AND CWB SUGGEST EASTWARD

M GRATI ON CF A DEEP TCE PLUME BELOW THE W SCONSI N RI VER ALSO FROM THE VI NI TY OF THE FORMVER CI TY LANDFI LL
(REFER TO FI GURE 5). TCE APPEARS TO BE VERTI CALLY DI STRI BUTED THROUGHOUT THE AQU FER IN THE VICINITY OF THE
OLD G TY LANDFILL. SLI GHT VERTI CAL DOAMNWARD GRADI ENTS WERE OBSERVED | N MONI TCRI NG VEELLS I N THE AREA.  THE
H GHEST CONCENTRATI ONS CF TCE WERE DETECTED AT A DEPTH OF APPROXI MATELY 115 FEET. AFTER MOVI NG | NTO THE
DEEPER PORTI ON OF THE AQUI FER, A PORTI ON OF THE PLUME APPEARS TO M GRATE EASTWARD UNDER THE | NFLUENCE OF
PUVPACE FROM CWB ( REFER TO FI GURE 4).

EAST SI DE MONI TORI NG VEELLS | NDI CATE THREE PLUVES W THI N THE EAST WELL FI ELD AREA, ONE FROM THE WEST S| DE

ORI G NATI NG FROM THE FORMER CI TY LANDFI LL/ MARATHON ELECTRI C PROPERTY (Dl SCUSSED ABOVE) AND TWD ORI G NATI NG
SQUTHWEST OF CW8. THESE TWD PLUMES ARE RESTRI CTED TO THE SHALLOW PORTI ON OF THE AQUI FER (UPPER 40 FEET), AND
CONSI ST OF PRIMARILY PCE, TCE, AND DCE. BOTH OF THESE PLUMES HAVE RESULTED FROM RELEASES OF PCE FROM THE
WAUSAU CHEM CAL FACI LI TY.

A LARGE WDELY DI SPERSED VOC PLUME EXTENDI NG EASTWARD FROM THE WAUSAU CHEM CAL PRCOPERTY WAS | DENTI FI ED DURI NG
THE THREE SAMPLI NG ROUNDS. THE H GHEST CONCENTRATIONS OF VOCS IN TH'S PLUVE WERE DETECTED IN THE  VIC N TY
OF THE WAUSAU CHEM CAL STORAGE AREA BEH ND THE SQUTHERN PART OF THE BUI LDI NG

A SECOND PLUME WAS DETECTED NORTH OF THE WAUSAU CHEM CAL FACILITY IN THE VIC NITY OF THE NORTHERN LQOADI NG
DOCK. TH S PLUVE WAS DI FFERENTI ATED FROM THE OTHER PLUME BY THE RELATI VE ABSENCE OF PCE DEGRADATI ON PRODUCTS
(TCE, 1,2-DCE, ETC.). ANALYSES CONDUCTED FOR ROUND 3 SAMPLES (MAY 1988) | NDI CATE A PCE CONCENTRATI ON COF
APPROXI MATELY 2000 UG L. BASED ON THE DI FFERENCES | N PLUME COWMPCSI TI ON AND AREAL DI STRI BUTI ON, THE TWD
SHALLOW AQUI FER | MPACTS APPEAR TO BE THE RESULT OF SEPARATE RELEASE EVENTS FROM ONE OR MORE SOURCES AT THE
WAUSAU CHEM CAL FACI LI TY.



COVPARI SON OF VOC CONCENTRATI ONS AND PUMPACGE RATES AT CVWB AND CWF SUGCESTS THAT BOTH WELLS HAVE EXPERI ENCED
MULTI PLE | MPACTS FROM THE SAME SOURCE AREA; THE EXTENT OF | MPACT BEI NG DEPENDANT ON PUWPI NG SCHEMES OF THE
CTY S SUPPLY WELLS, R VER STAGE, AND THE STRENGITH CF THE SOURCE. TOTAL VOCS AT BOTH CVW\B AND CW+ HAVE BEEN
DECREASI NG OVER Tl ME | NDI CATI NG A PCSSI BLE REDUCTI ON | N SOURCE | NTENSI TY. HOAEVER, TCE CONCENTRATI ONS AT OB
HAVE REVAI NED RELATI VELY CONSI STENT WHICH | S ATTRI BUTED TO THE TCE PLUME M GRATI NG UNDER THE R VER FROM THE
VEST S| DE.

B. SOURCES OF CONTAM NATI ON

CONTAM NATI ON SOQURCE AREAS VERE | DENTI FI ED AND CHARACTERI ZED BASED ON RESULTS CF FI ELD SAMPLI NG OF SA LS,
LANDFI LL CONTENTS (USI NG TEST PITS AND SO L BORI NGS), CROUNDWATER, SURFACE WATER, SEDI MENT AND SO L GAS

MEDI A. BASED ON SAMPLI NG ACTI VI TI ES CONDUCTED DURI NG THE R, FOUR SOURCE AREAS OF VOCS WERE | DENTI FI ED.  TWO
OF THESE SOURCES ARE LOCATED ON THE WEST SIDE OF THE W SCONSIN Rl VER (THE FORVER CI TY LANDFI LL AND BOS
CREEK) AND TWD SOURCES ARE LOCATED ON THE EAST SI DE (WAUSAU CHEM CAL AND WAUSAU ENERGY) .

THE FORVER CI TY LANDFI LL/ MARATHON ELECTRI C PROPERTY OCCUPI ES A FORVER SAND AND GRAVEL PI T LOCATED ON THE WEST
BANK OF THE W SCONSI N RI VER THE LANDFI LL, WH CH CONSI STS OF APPROXI MATELY 4.5 ACRES, OPERATED BETWEEN 1948
AND 1955 AND ACCEPTED ALMOST ALL COMMVERCI AL, | NDUSTRI AL, AND RESI DENTI AL WASTE GENERATED WTHI N THE QI TY OF
WAUSAU.  THE MAJORITY OF THE LANDFILL |'S CURRENTLY COVERED BY A BI TUM NOUS PAVEMENT PARKI NG LOT, HONEVER THE
SOUTHERN PORTI ON | S VEGETATED.

THE PREDOM NANT SOURCE COF TCE CONTAM NATION TO CW AND CWB APPEARS TO BE THE FORMER CI TY LANDFI LL/ MARATHON
ELECTRI C PROPERTY. ELEVATED CONCENTRATI ONS OF TCE WERE DETECTED | N GROUNDWATER, SO L, AND SO L GAS SAMPLES
OBTAI NED FROM THE NORTHERN PORTI ON OF THE LANDFILL. SO L GAS CONCENTRATI ONS W TH N THE LANDFI LL RANCE FROM
BELOWM NI MUM DETECTION LIM TS (1.0 UG L) TO APPROXI MATELY 107 UG L. SO L SAWPLES OBTAI NED FROM BORINGS | N
THE VIC NITY OF THE LANDFI LL CONTAI N CONCENTRATI ONS OF APPROXI MATELY 200 UG KG  GROUNDWATER SAMPLES OBTAI NED
FROM THE WATER TABLE IN THE VI NI TY OF THE LANDFI LL | NDI CATE TCE CONCENTRATI ONS RANG NG FROM 16 UG L TO
APPROXI MATELY 1900 UG L. ALSO DETECTED IN THE VI NITY OF THE LANDFI LL VERE 1, 1, 1- TRI CHLORCETHANE ( TCA),

1, 2- DI CHLORCETHENE, CHLORCFORM AND CARBON TETRACHLORI DE AT  CONCENTRATI ONS GENERALLY BELOW 100 UG L.

I'N ADDI TI ON TO VOCS, CONTAM NANTS | DENTI FI ED | N LANDFI LL SO L/ WASTE SAMPLES | NCLUDE POLYCYCLI C AROVATI C
HYDROCARBONS ( PAHS) AND METALS. PAHS WERE FOUND THROUGHOUT THE FI LL, WTH THE H GHEST CONCENTRATI ONS CBSERVED
IN THE CENTER OF THE FILL AREA. HEAVY METALS WERE DI STRI BUTED THROUGHQUT THE FILL. CHROM UM ZINC, AND

NI CKEL WERE ALSO DETECTED | N GROUNDWATER SAMPLES FROM BENEATH THE FILL. THESE METALS APPEAR TO BE RESTRI CTED
TO THE | MVEDI ATE VICINITY OF THE LANDFI LL AND HAVE NOT BEEN DETECTED | N GROUNDWATER SAMPLES QUTSI DE OF THE

FI LL AREA.

BASED ON CALCULATI ONS PERFCRMED FCR THE RI, THE TOTAL AMOUNT OF VOCS REMAI NI NG | N THE UNSATURATED SO LS IN
THE NORTHERN PORTI ON OF THE LANDFI LL IS ESTI MATED TO BE APPROXI MATELY 300 PQUNDS. TH S IS CONS|I DERED AN
ESTI MVATE AND COULD VARY CONSI DERABLY | F CONTAM NATI ON EXI STS BENEATH THE FI LL ANDY OR | F AREAS OF UNDETECTED
H GH CONCENTRATI ONS OR NON- AQUEQUS PHASE OF CONTAM NANTS EXI ST.

AS DI SCUSSED PREVI QUSLY, LOWLEVELS OF TCE WERE ALSO DETECTED I N SAMPLES FROM SHALLOW MONI TORI NG VELLS ON THE
VEST SIDE IN THE VIO NITY OF BOS CREEK (SEE FIGURE 5). THE SHALLOW CONTAM NATI ON APPEARS TO BE A RESULT COF
I NFI LTRATI ON CF TCE CONTAM NATED WATER TO THE AQUI FER FROM CW DI SCHARG NG TO THE CREEK

THE WAUSAU CHEM CAL COWPANY | S LOCATED BETWEEN CWB AND CWi ON THE EAST BANK OF THE WSCONSIN R VER  THE
FACI LI TY, ESTABLISHED I N 1964, IS A BULK SOLVENT DI STRI BUTOR AND A TRANSFER STATI ON FOR SH PMENT OF WASTE
CHEM CALS AND SCLVENTS FROM AREA BUSI NESSES. THE FACI LI TY EXPERI ENCED TWD DOCUMENTED PCE SPI LLS I N 1983
TOTALI NG MORE THAN 1000 GALLONS, AND HAS BEEN Cl TED FOR GENERAL POOR ' HOUSEKEEPI NG PRACTI CES. AS EARLY AS
1975, WORKERS AT THE ADJACENT WATER FI LTRATI ON PLANT REPORTED "NOXI QUS CDCRS' | N EXCAVATED SO LS DURI NG
EXPANSI ON CF THE PLANT.

SOLVENTS RELEASED FROM THE WAUSAU CHEM CAL SOURCE AREAS ARE RESPONSI BLE FOR A LARGE PERCENTAGE OF THE SHALLOW
GROUNDWATER CONTAM NATI ON I N THE EAST WELL FIELD. SO L GAS AND SO L BCRI NG DATA REFLECTI NG THE

DI STRI BUTI ON CF VOCS | N UNSATURATED SO LS WERE COLLECTED AS PART OF THE SO L GAS SURVEY AND DURI NG SO L

BORI NG FOR SOURCE CHARACTERI ZATI ON. RESULTS OF THI S DATA | NDI CATE H GHER CONCENTRATI ONS OF CONTAM NANTS ARE



LOCATED IN THE SOUTHERN PORTI ON OF THE SI TE W TH DECREASI NG CONCENTRATI ONS W THI N AN ELONGATED CONTAM NANT
ZONE TRENDI NG TOMRD THE EAST- NORTHEAST. HOWEVER, ELEVATED CONCENTRATI ONS OF PCE WERE ALSO FQOUND I N
UNSATURATED SO LS NEAR THE NORTH LQADI NG DOCK.  THE HI GHEST LEVELS OF PCE IN SO L GAS WAS REPCRTED FROM THE
SQUTHERN END OF THE FACI LI TY AT A CONCENTRATI ON OF 4080 UG/ L. ANALYSES OF SO L SAMPLES | NDI CATE 3500 UG KG
OF PCE IN THE VICINITY OF THE NORTH LQADI NG DOCK, AND 1000 UG KG AT THE SOUTH END OF THE PROPERTY.

BASED ON CALCULATI ONS PERFCRMED FCR THE RI, THE TOTAL AMOUNT CF VOCS RENMAINING I N THE SO LS AT WAUSAU
CHEM CAL |'S APPROXI MATELY 300 POUNDS. THI S IS CONSI DERED AN ESTI MATE AND COULD VARY CONSI DERABLY | F
CONTAM NATI ON EXI STS BENEATH ElI THER THE FI LTRATI ON PLANT OR THE WAUSAU CHEM CAL BUI LDI NG

THE WAUSAU ENERGY PROPERTY LOCATED DI RECTLY SOUTH OF CWB WAS ALSO | DENTI FI ED AS A SOURCE FCR GROUNDWATER
CONTAM NATI ON.  THE FACI LI TY OPERATED AS A PETRCLEUM BULK STORAGE AND DI STRI BUTI ON CENTER FROM THE LATE
1940' S UNTI L 1983. PREVI QUS PRCPERTY OANERS | NCLUDE AMOCO O L AND RUSH DI STRIBUTI NG H STORI CAL DATA

I NDI CATE THAT AT LEAST SEVEN ABOVE GROUND STCRAGE TANKS WERE LOCATED ON THE SOUTHERN HALF CF THE PRCPERTY
AND CONTAI NED VARI QUS PETROLEUM PRCDUCTS.

SO L GAS AND UNSATURATED SO L SAVMPLES HAVE BEEN CONDUCTED AT THE PROPERTY. RESULTS | NDI CATE VAR QUS
PETROLEUM BY- PRODUCTS, COMMONLY REFERRED TO AS BETX (BENZENE, ETHYLBENZENE, TOLUENE, AND XYLENES) IN
UNSATURATED SO LS AND GROUNDWATER BENEATH THE SI TE.  PCE WAS DETECTED AT LOW LEVELS IN | SOLATED SO L SAMPLES
AND SO L GAS SAMPLES AT DEPTH.  THE NAXI MUM BETX CONCENTRATI ON REPORTED I N ON SI TE SO LS WAS 25, 100 UG KG
THE MAXI MUM CONCENTRATI ON OF PCE FOUND I N SO LS WAS 8, 600 UG KG (FROM A PREVI QUS STUDY- FOTH & VAN DYKE) AND
17.4 UG KG FOUND I N SO L GAS SAWPLES FROM THE PROPERTY.

#SSR
VI.  SUMVARY OF SITE RI SKS

CERCLA REQUI RES THAT US EPA PROTECT HUVAN HEALTH AND THE ENVI RONVENT FROM CURRENT AND POTENTI AL EXPOSURE TO
HAZARDQUS SUBSTANCES FOUND AT THE SITE. AN ENDANGERMENT ASSESSMENT WAS CONDUCTED AS PART OF THE Rl I N

ORDER TO ASSESS THE CURRENT AND POTENTI AL RI SKS FROM THE SI TE. TH S SECTI ON SUMVARI ZES THE AGENCY' S FI NDI NGS
CONCERNI NG THE RI SKS FROM EXPCSURE TO GROUNDWATER AND AIR EM SSIONS AT THI S SI TE.

ASSESSMENT OF SI TE RELATED RI SKS | NVOLVED THE | DENTI FI CATI ON OF CONTAM NANTS OF MOST CONCERN, RQUTES OF
CONTAM NANT M GRATI ON AND POPULATI ONS POTENTI ALLY EXPOSED TO THE CONTAM NANTS.  THI S | NFORVATI ON WAS THEN
USED TO ESTI MATE EXPCSURE FROM CONTAM NANTS FOR THE PCPULATI ON, WH CH WAS THEN COWPARED TO CHEM CAL TOXIC TY
TO ARRI VE AT AN ESTI MATE OF HEALTH Rl SKS FOR THE SI TE.

A. | DENTI FI CATI ON OF CONTAM NANTS CF CONCERN

MORE THAN 50 COVPOUNDS WERE | DENTI FI ED FROM THE RI DATA AS BEI NG PRESENT AT THE SI TE ( TABLE 2). A SUBSET OF
THE TOTAL NUMBER | DENTI FI ED WAS SELECTED BASED ON WHI CH COMPQUNDS POSE THE GREATEST HEALTH RI SKS, THE
CONCENTRATI ONS AND FREQUENCY OF DETECTI ON, AND THE PHYSI CAL PROPERTI ES RELATI NG TO MOBI LI TY AND PERSI STENCE.

BASED ON THE ABOVE CRI TERIA, THE FOLLOW NG | NDI CATOR CHEM CALS WERE CONS|I DERED TO BE REPRESENTATI VE CF SI TE
CONTAM NATI ON AND TO PCSE THE GREATEST POTENTI AL HEALTH RI SK.

* TETRACHLORCETHENE ( PCE)
* TR CHLORCETHENE ( TCE)
* 1, 2- Dl CHLORCETHENE ( DCE)

THESE COVPOUNDS HAVE BEEN USED TO EVALUATE TOXI G TY, EXPCSURE PATHWAYS, AND POTENTI AL HEALTH Rl SKS FOR THE
SI TE.

B. EXPOSURE ASSESSMENT
GROUNDWATER IN THE AREA | S THE CURRENT SOURCE COF DRI NKI NG WATER FOR THE CI TY CF WAUSAU WHI CH PROVI DES POTABLE

WATER TO APPROXI MATELY 33, 000 PECPLE. THE AQUI FER OF CONCERN | S A CLASS | AQUI FER (SOLE- SOURCE  AQUI FER
W THOUT A VI ABLE ALTERNATE SOURCE OF SUPPLY) AND IS H GHLY VULNERABLE TO CONTAM NATION.  THE G TY OF WAUSAU



TREATS WATER PRI OR TO DI STRI BUTI ON THROUGH THE USE OF TWD Al R STRI PPERS.  THE AIR STRIPPERS  EFFECTI VELY
REDUCE VOC CONCENTRATI ONS TO BELOW THE DETECTABLE LEVELS. H STORI CAL DATA | NDI CATE THAT DURI NG THE PERI CD OF
1982 THROUGH M D-1984, LEVELS OF VOCS IN THE CI TY SUPPLY RANGED FROM 10 UG L TO 100 UG L. HOAEVER, IT IS NOT
KNOMN HONVLONG PRI OR TO 1982, THE G TY' S WATER SUPPLY CONTAI NED ELEVATED LEVELS OF VOCS. THEREFORE, THE
EXPOSURE SCENARI O FOR DRI NKI NG WATER DI D NOT ADDRESS PCSSI BLE EXPOSURES PRI CR TO 1982.

CURRENTLY THERE ARE NO KNOMN PRI VATE WELLS USED FCR DRI NKI NG WATER W THI N THE STUDY AREA. I N ADDI TI ON, THERE
IS ACTY OF WAUSAU ORDI NANCE REQUI RI NG RESI DENTS TO UTI LI ZE THE MUNI CI PAL SUPPLY FOR DOMESTI C PURPCSES.
HOMNEVER, | N DEVELOPI NG HYPOTHETI CAL EXPOSURE SCENARI OS5 FOR GROUNDWATER, | NSTI TUTI ONAL CONTRCLS VERE NOT

CONSI DERED ADEQUATE FCR PROTECTI ON FROM POTENTI AL FUTURE USE OF PRI VATE VELLS.

STRI PPI NG TONER TREATMENT OF CONTAM NATED GROUNDWATER | S CURRENTLY OCCURRI NG AT THE C TY WATER TREATMENT
PLANT AND AT WAUSAU CHEM CAL. | N ADDI TION, THE EFFLUENT FROM THE EXTRACTI ON VELL PROPCSED FOR THE | NTERI M
REMEDY W LL ALSO I NVOLVE DI SPERSI ON OF VOC EM SSIONS TO THE AR | NDI CATOR CONTAM NANTS DI SPERSED | NTO THE

Al R FROM GROUNDWATER TREATMENT POSE A POTENTI AL EXPOSURE PATHWAY TO EMPLOYEES OF COVPANI ES AND RESI DENTS NEAR
THE SOURCES OF Al R EM SSI ONS.

THE POTENTI AL EXPOSURE PATHWAYS FOR THE SI TE ARE LI STED BELOW AND SUMVARI ZED | N TABLE 3. POTENTI AL HEALTH
Rl SKS WERE EVALUATED FOR THE FOLLOWN NG EXPCSURE PATHWAYS AND POTENTI ALLY EXPOSED POPULATI ON.

* RESI DENTS USI NG MUNI Cl PAL WATER ASSUM NG THEY ARE EXPCSED TO
CONTAM NANT CONCENTRATI ONS EQUAL TO THE LABORATORY DETECTI ON
LIMTS CF 0.5 UG L FOR PCE AND TCE, AND 1.0 UG L FOR DCE.

* HYPOTHETI CAL USERS OF PRI VATE WELL WATER ASSUM NG A PRI VATE
VELL IS I NSTALLED W THI N THE CONTAM NATED AQUI FER I N THE
FUTURE. | T WAS ASSUVED THAT A USER WOULD BE EXPCSED TO THE
H GHEST CONCENTRATI ONS FOUND | N GROUNDWATER, APPROXI MATELY
4300 UG L, TO OBTAIN THE WORST CASE SCENARI O FOR THI S EXPCSURE PATHWAY.

* RESI DENTS AND COVPANY EMPLOYEES EXPCSED VIA AIR EM SSI ONS | N
THE VIO N TY OF THE EM SSI ON SOURCES.  ESTI MATED CONTAM NANT
EM SSI ONS FROM THE SOURCE AREAS WERE CALCULATED ASSUM NG
CONTI NUOUS OPERATI ON OF THE Al R STRI PPERS AND A CONSTANT RATE
OF LOADI NG OF VCCS.

THE CONTAM NANT | NTAKE, AND THUS R SK THAT AN I NDI VI DUAL WOULD LI KELY | NCUR FROM EXPOSURE TO AN | NDI CATOR
CHEM CAL WAS ESTI MATED FOR THE EXPOSURE PATHWAY OF CONCERN BY | NCORPCRATI NG STANDARD EXPOSURE ASSUMPTI ONS OF
70- KG MAN, | NGESTION OF TWD LI TERS OF WATER PER DAY, | NHALATI ON RATE CF 1.3 M3/HR AND A SKI N SURFACE AREA OF
18,200 CV2 FOR WATER, AND AN | NHALATI ON RATE OF 20 MB/ DAY FOR Al R EM SSI ONS.

C. TOXIATY ASSESSMENT

BASED ON TOXI COLOG CAL STUDI ES PERFORMVED ON LABORATORY ANI VALS, BOTH PCE AND TCE ARE CLASSI FI ED AS PROBABLE
HUVAN CARCI NOGENS.  SCI ENTI FI C DATA COLLECTED TO DATE ARE NOT SUFFI CI ENT TO CLASSI FY DCE AS TO I TS

CARCI NOGENI C POTENTI AL. THEREFCRE, NO CANCER POTENCY FACTOR COULD BE DERI VED FCR DCE AND THUS, DCE WAS NOT
I NCLUDED I N THE CALCULATION OF SITE RISKS. PCE IS ALSO ASSI GNED A REFERENCE DOSE VALUE. THI S VALUE
REPRESENTS THE LEVELS TO WH CH HUVANS CAN BE EXPCSED ON A DAILY BASI S W THOUT ADVERSE EFFECTS. THE CRI Tl CAL
TOXI CI TY VALUES (I.E., CANCER POTENCY FACTOR AND REFERENCE DOSE) FOR PCE AND TCE ARE LI STED I N TABLE 4.

THE Us EPA CONSI DERS | NDI VI DUAL EXCESS CANCER RI SKS IN A RANGE CF (10-4) TO (10-7) AS PROTECTI VE; HOWNEVER,
THE (10-6) RISK LEVEL IS USED AS A PO NT OF DEPARTURE FOR SETTI NG CLEANUP LEVELS AT SUPERFUND SI TES. A (10-6)
I'S CONSI DERED APPROPRI ATE AS A PO NT OF DEPARTURE FOR SETTI NG CLEANUP LEVELS AT THI'S SI TE CONSI DERI NG THAT
GROUNDWATER |'S CURRENTLY USED FOR DRI NKI NG WATER AND | S THE SOLE- SOURCE OF DRI NKI NG WATER FOR THE RESI DENTS
OF VWAUSAU.

D. SUMVARY OF RI SK CHARACTERI ZATI ON



UNDER CURRENT WATER USE CONDI TI ONS, A POTENTI AL CARCI NOGENI C RI SK OF APPROXI MATELY ONE IN ONE MLLION 1 X
(10-6) WAS CALCULATED FOR USERS OF MUNI Cl PAL WATER FOR THE COMBI NED EFFECTS OF PCE AND TCE. THESE RI SK
LEVELS ARE BASED ON UNDETECTABLE LEVELS OF VOCS PRESENT | N THE TREATED WATER WTH N THE C TY WATER

DI STRI BUTI ON SYSTEM  THE SHORT- TERM CARCI NOGENI C RI SKS TO HEALTH ASSCCI ATED W TH PCE AND TCE CONTAM NATI ON
WOULD APPEAR TO BE M NI MAL UNDER CURRENT WATER USAGE PRACTI CES. THE LONG TERM CANCER RI SK ASSCCI ATED W TH
C TY WATER USE WAS CALCULATED TO BE 1.5 X (10-6) BASED ON A LIFE TIME CF 70 YEARS ( SEE TABLE 5).

THE Us EPA HAS SET A MAXI MUM CONTAM NANT LEVEL (MCL) OF 5 UG L TCE FOR DRINKING WATER AN MCL OF 5 UG L FCR
PCE |'S UNDER CONSI DERATI ON FOR PROPOSAL | N THE NEAR FUTURE. MCLS ARE ENFORCEABLE STANDARDS PROMULGATED UNDER
THE SAFE DRI NKI NG WATER ACT. BECAUSE PCE AND TCE ARE CARCI NOGENI C AND ARE NOT CONSI DERED TO BE W THOUT
HAZARD BELOW A G VEN THRESHOLD, THE US EPA HAS SET A NON- ENFORCEABLE NMAXI MUM CONTAM NANT LEVEL GOAL (MCLG OF
ZERO FOR TCE | N DRI NKI NG WATER AND | S CONSI DERI NG THE SAME MCLG FOR  PCE. BECAUSE IT | S NOT PGsSI BLE TO
ACCURATELY MEASURE LEVELS OF THESE COMPOUNDS BELOW THE M NI MUM DETECTION LIM T, A FUTURE HEALTH RI SK MAY

EXI ST TO I NDI VI DUALS CONSUM NG WATER OVER A PRCOLONGED PERI OD CF TI ME DURI NG WH CH PCE AND TCE ARE PRESENT,
BUT BELOW DETECTABLE LI M TS.

I'N ADDI TI ON, PROTECTI ON OF RESI DENTS FROM EXPOSURE TO THE CONTAM NANTS OF CONCERN |'S DEPENDENT ON ADEQUATE
TREATMENT OF THE WATER ~ THE POTENTI AL FOR EXPCSURE EXI STS | N THAT FAI LURE OF THE TREATMENT SYSTEM COULD
RESULT I N AN EXPOSURE PATHWAY THROUGH THE G TY' S DRI NKI NG WATER BASED ON THE PGCSSI BI LI TY OF FAI LURE OF THE
Al R STRI PPERS, A POTENTI AL FUTURE RI SK OF EXPOSURE TO PCE AND TCE VI A DRI NKI NG WATER | NGESTI ON EXI STS AT THE
SI TE.

THE CALCULATED POTENTI AL CARCI NOGENI C RI SKS FOR FUTURE USE CF PRI VATE WELL WATER WERE APPROXI MATELY 1000

TI MES H GHER THAN THOSE CALCULATED FOR USERS OF MUNI Cl PAL WATER, ASSUM NG USERS WOULD BE EXPOSED TO MAXI MUM
CONTAM NANT CONCENTRATI ONS | DENTI FI ED | N GROUNDWATER AT THE SI TE (SEE TABLE 5). BECAUSE | NSTI TUTI ONAL
CONTROLS WERE NOT CONS|I DERED ADEQUATE FOR PROTECTI ON FROM PRI VATE WELL USACE, | T WAS DETERM NED THAT A
POTENTI AL FUTURE R SK OF EXPOSURE VI A GROUNDWATER EXI STS AT THE SI TE.

THE POTENTI AL CANCER RI SK TO | NDI VI DUALS | NHALI NG CONTAM NATED Al R EMANATI NG FROM THE STRI PPI NG TOAERS WAS
ESTI MATED BASED ON MODELI NG OF THE COVBI NED CONTAM NANT PLUMES FROM THE I TY' S Al R STRI PPERS AND THE WAUSAU
CHEM CAL AIR STRIPPER.  MODEL RESULTS FCR A WORST CASE SCENARI O FOR EXPOSURE OF RECEPTCRS TO Al R BORNE
CONTAM NANTS ESTI MATED A CANCER RISK OF 1.7 X (10-6). THE ESTIMATED CURRENT RI SK LEVEL IS NOT CONSI DERED TO
PRESENT AN APPRECI ABLE HEALTH RI SK TO RESI DENTS. HOWEVER, ALL ALTERNATI VES EVALUATED I N THE FS | NCLUDE
TREATMENT OF OFF- GASES TO ELI M NATE ANY ADDI TI ONAL VOC EM SSIONS. | N ADDI TI ON, THE SELECTED  ALTERNATI VE
CALLS FOR ELI M NATI ON COF THE WAUSAU CHEM CAL AIR STRI PPER, WHI CH WLL REDUCE THE LEVEL OF CONTAM NANTS IN THE
CONTAM NANT PLUME.

#DA
VI1. DESCRI PTI ON OF ALTERNATI VES

A, RESPONSE OBJECTI VES

THE FEASI BI LI TY STUDY WAS | NI TI ATED TO EVALUATE ALTERNATI VES FOR REMEDI ATI ON OF THE GROUNDWATER CONTAM NATI ON
AND SQURCE AREAS AT THE SITE. BASED ON THE R SK ASSESSMENT, THREE PRI MARY S| TE- SPECI FIC  RESPONSE

OBJECTI VES WERE | DENTI FI ED; 1) REDUCTI ON OF LONG TERM EXPCSURE TO LOW LEVELS OF VOCS FROM | NGESTI ON OF

DRI NKI NG WATER; 2) PROTECTI ON FROM POTENTI AL FUTURE USE OF PRI VATE WELLS | N CONTAM NATED GROUNDWATER, AND, 3)
PROTECTI ON FROM EM SSI ONS OF CONTAM NANTS FROM PROPCSED WATER TREATMENT SYSTEMS THAT RELEASE VOCS TO THE
ATMOSPHERE.

B. DEVELOPMENT COF ALTERNATI VES

I N DEVELCPI NG ALTERNATI VES FOR THI S SITE SEVERAL | NI TI AL ASSUMPTI ONS WERE MADE REGARDI NG BASE LI NE CONDI TI ONS
AT THE SITE | T WAS ASSUMED THAT THE WEST S| DE EXTRACTI ON SYSTEM WOULD BE | NSTALLED AND OPERATED AS

DESCRI BED IN THE | NTERIM ROD. | T WAS ALSO DETERM NED, BASED ON COMPUTER MODELI NG OF THE SI TE, THAT THE DEEP
TCE PLUVE MOVI NG UNDER THE W SCONSI N RI VER TO CWB WOULD BEST BE ADDRESSED AT THE SAME LOCATI ON AS THE
PROPOSED EXTRACTI ON WELL AT THE FORMER LANDFI LL SOURCE. THEREFORE, | T WAS DETERM NED THAT AN | NCREASE | N THE
PROPCSED M NI MUM PUMPI NG RATES CALLED FCR I N THE WEST SI DE EXTRACTI ON SYSTEM AND MODI FI CATI ONS TO THE



MONI TORI NG PLAN WOULD PROVI DE THE MOST EFFECTI VE REMEDI ATI ON OF THI S CONTAM NANT PLUME.

AS DI SCUSSED, THE REMAI NI NG AREAS OF CONCERN FOR THE SI TE | NCLUDE THE SOURCE AREAS AND THE SHALLOW EAST S| DE
CONTAM NANT PLUME ORI G NATI NG FROM THE WAUSAU CHEM CAL SOURCE AREA. THE THREE | DENTI FI ED SOURCE AREAS
I NCLUDE THE FORMER CI TY LANDFI LL, THE WAUSAU CHEM CAL PRCPERTY, AND THE WAUSAU ENERGY PROPERTY.

AT THE WAUSAU ENERGY SI TE, PETROLEUM DERI VED COVPOUNDS HAVE BEEN FOUND | N GROUNDWATER SAMPLES DI RECTLY BELOW
THE SI TE. ALTHOUGH TCLUENE, ETHYLENE, AND XYLENE WERE PREVI QUSLY DETECTED I N CW, NO CFF-SI TE M GRATI ON CF
CONTAM NANTS WAS BEEN DETECTED DURI NG THE RI/FS, ALTHOUGH TOLUENE, ETHYLENE AND XYLENE WERE PREVI QUSLY
DETECTED IN CWi. BECAUSE OFF-SI TE MONI TORI NG DOES NOT | NDI CATE GROUNDWATER | MPACTS FROM THE ~ WAUSAU ENERGY
SOURCE AT PRESENT, GROUNDWATER REMEDI ATI ON AT WAUSAU ENERGY | S NOT ADDRESSED AS PART OF THE FI NAL REMEDY.
HOMNEVER, CONTAM NATED SO LS FOUND AT WAUSAU ENERGY W LL BE ADDRESSED UNDER THE DI SCUSSI ON OF SOQURCE CONTROL.

A VAR ETY OF TECHNOLOG ES TO ADDRESS RESPONSE CBJECTI VES WERE | DENTI FI ED FOR FURTHER CONSI DERATI ON | NCLUDI NG
SEVERAL FOR REMEDI ATI ON OF SOURCE AREAS. HOWEVER, CONSI DERI NG THE NATURE OF THE SOURCE AREAS, AND THE
CONTAM NANTS PRESENT, ONLY ONE SOURCE CONTROL TECHNCOLOGY (SO L VAPOR EXTRACTI ON) WAS RETAI NED FROM THE
SCREENI NG OF TECHNCOLCG ES.

FOLLOWN NG SCREENI NG OF TECHNOLOG ES, ALTERNATI VES WERE DEVELOPED AND SCREENED FOR APPROPRI ATENESS BASED ON
RESPONSE OBJECTI VES.  FI VE ALTERNATI VES REMAI NED AFTER SCREENI NG AND WERE SUBJECTED TO DETAI LED ANALYSI S
USI NG THE NI NE EVALUATI ON CRI TERI A DEVELCPED UNDER THE NATI ONAL CONTI NGENCY PLAN (NCP). TABLE 6 LIstS THE
FI VE ALTERNATI VES.

TABLE 6

REMEDI AL ACTI ON ALTERNATI VES

ALTERNATI VE 1 NO ACTI ON

ALTERNATI VE 2 GROUNDWATER EXTRACTI ON AND
TREATMENT W TH Al R STRI PPI NG AND
DI SCHARGE TO THE W SCONSI N RI VER

ALTERNATI VE 3 I'N-SI TU Bl ORECLAVATI ON W TH
PARTI AL ABOVE GROUND TREATMENT
AND DI SCHARGE TO THE W SCONSI N
Rl VER

ALTERNATI VE 4 I N-SI TU Bl CRECLAVATI ON

ALTERNATI VE 5 ACTI VE SOURCE CONTRCL-SO L VAPCR
EXTRACTI ON

C. ALTERNATI VES
ALTERNATIVE 1 - NO ACTI ON

THE NO ACTI ON ALTERNATI VE | S EVALUATED AS REQUI RED BY THE NCP. UNDER THI S ALTERNATI VE, NO RESPONSE ACTI ON
WOULD BE TAKEN BEYOND THE | NTERI M REMEDY.

THE | NTERI M REMEDY EXTRACTI ON WELL W LL PROVI DE A BARRI ER TO CONTAM NANT M GRATI ON FROM THE LANDFI LL SCURCE
TO CWs, ULTI MATELY RESULTING I N THE ELI M NATI ON OF CONTAM NANT | MPACT AT THIS VELL. THE TIME TO ACH EVE
PROTECTI ON CF CW UNDER THI' S ALTERNATI VE DEPENDS ON THE RATE OF AQUI FER PURG NG PROVI DED BY WELL CW6 PUVPI NG
COVPUTER  SI MULATI ON CF THE NO ACTI ON ALTERNATI VE FOR THE LANDFI LL SOURCE SHOAS THAT A GROUNDWATER Di VI DE
WOULD BE PRESENT IN THE VICINITY OF THE PONDED AREA | N BOS CREEK BETWEEN CWs AND THE LANDFI LL EXTRACTI ON
WELL. CONTAM NANTS ON EI THER SIDE OF TH S D VI DE WOULD M GRATE NORTH TO CWb OR SOUTH TO THE EXTRACTI ON VELL.
G VEN THE PUWPI NG RATES ASSUMED FOR THESE SI MULATI ONS AND THE I NI TIAL MASS DI STRIBUTION, A TIME PERICD CF



APPROXI MATELY 10 YEARS | S ESTI MATED TO BE NECESSARY TO ACH EVE CONTAM NANT CONCENTRATI ONS BELOW THE MCL FOR
TCE (5 UG L) AT Cw. THE PERI OD DURI NG WH CH CW DRAWS | N CONTAM NANTS FROM THE LANDFI LL SOURCE | S ESTI MATED
TO BE APPROXI MATELY 20 YEARS UNDER PRQIECTED PUMPI NG CONDI Tl ONS.

THE NO ACTI ON SI MULATI ON FOR THE LANDFI LL SOURCE SHOAS THAT THE EXTRACTI ON WELL AT THE LANDFI LL WOULD ALSO
STCP ADDI TI ONAL M GRATI ON OF CONTAM NATI ON BENEATH THE W SCONSIN RI VER TO CWAB. A PERI OD CF APPROXI MATELY 6
YEARS | S ESTI MATED TO OBTAI N CONTAM NANT CONCENTRATI ONS AT CWB LESS THAN 5 UG L.

THE S| MULATED GROUNDWATER Pl EZOVETRI C SURFACE CONTOURS FCR THE EAST WELL FI ELD ARE SHOM ON FI GURE 6. THE
VAP | NDI CATES AN AREA OF HYDRAULI C | NFLUENCE WH CH EXTENDS SQUTH OF THE WAUSAU CHEM CAL PROPERTY DUE

PRI MARI LY TO PUWPI NG OF CVW8. W TH NO Cwt PUWPI NG THE SHALLOW EAST SI DE CONTAM NANT PLUMES LIE WTH N TH S
AREA CF | NFLUENCE. THE SI MULATI ON SHOAS THE CONTAM NANT MASS REACH NG CVWB FROM THE WAUSAU CHEM CAL SQOURCES
WOULD RESULT | N CONCENTRATI ONS CONSI STENTLY LESS THAN 5 UG L AFTER APPROXI MATELY 6.3 YEARS.

THE TI ME DURI NG VWH CH CWB WOULD DRAW I N CONTAM NANTS FRCOM ElI THER EAST SI DE CR WEST Sl DE SOURCES | S ESTI MATED
TO BE APPROXI MATELY 15 YEARS. | T WAS ASSUMED THAT THE PHASE | REMEDY EXTRACTI ON WELL NORTH OF THE LANDFI LL
WOULD BE | N OPERATI ON, AND THAT CONTAM NANTS | N UNSATURATED ZONE SO LS AT WAUSAU CHEM CAL WOULD REPRESENT A
GROUNDWATER CONTAM NANT SOURCE THAT DECLI NES I N STRENGTH OVER AN APPROXI MATELY 8- YEAR PERI OD.

PROBABLE ARARS FOR THE NO ACTI ON ALTERNATI VE ARE SUMVARI ZED | N TABLE 7. CHEM CAL- SPECI FI C ARARS | DENTI FI ED

I NCLUDE THOSE RELATED TO DRI NKI NG WATER, GROUNDWATER, SURFACE WATER AND Al R QUALI TY. DRI NKI NG WATER MCLS

FOR VOCS CAN BE MET BY STRI PPI NG TONER TREATMENT, AS EVI DENCED BY ACTUAL PERFORMANCE DATA. THE NO ACTI ON
ALTERNATI VE WOULD NOT COVPLY W TH CHAPTER NR 140 REQUI REMENTS FCR RESPONSES WHERE ENFORCEMENT STANDARDS  ARE
EXCEEDED. AR EM SSION LI M TS ARE NOT ANTI Cl PATED TO BE EXCEEDED BY ANY OF THE | DENTI FI ED SOURCES.

THE ONLY LOCATI ON- SPECI FI C ARAR | DENTI FI ED | NVOLVES POTENTI AL FUTURE REQUI REMENTS THAT MAY BE | MPLEMENTED
UNDER A VELLHEAD PROTECTI ON AREA PROGRAM  NO AREA HAS BEEN DESI GNATED TO DATE AND NO REQUI REMENTS HAVE BEEN
| DENTI FI ED.  ACTI ON- SPECI FI C ARARS | DENTI FI ED RELATE TO PROPERTY USE AT THE LANDFI LL AND UNCONTRCLLED

EM SSI ON OF TOXI C ORGANI CS FROM SOURCE AREAS.

THERE 1S NO COST OR COPERATI ON AND MAI NTENANCE (O&M ASSCCI ATED W TH THE NO ACTI ON ALTERNATI VE.  ANNUAL COSTS
TO OPERATE THE PRESENT Al R STRI PPER WERE NOT CONSI DERED AS O&M UNDER THI S ALTERNATI VE.

ALTERNATI VE 2 - GROUNDWATER EXTRACTI OV ABOVE GROUND TREATMENT

ALTERNATI VE 2 | NVOLVES | NSTALLATI ON CF A GROUNDWATER EXTRACTI ON SYSTEM TO ADDRESS THE SHALLOW GROUNDWATER
CONTAM NATI ON IN THE EAST VWELL FI ELD ORI G NATI NG FROM THE WAUSAU CHEM CAL FACILITY. A GROUNDWATER EXTRACTI ON
AND TREATMENT SYSTEM WOULD BE | NSTALLED ON THE WAUSAU CHEM CAL PROPERTY TO EXTRACT CONTAM NATED WATER | N
CLCSE PROXIM TY TO THE AREA OF GREATEST SO L CONTAM NATI ON (SEE FIGURE 7). THE SYSTEM WOULD | NCLUDE A
CLUSTER OF WELLS DESI GNED TO EXTEND THE ZONE OF | NFLUENCE BENEATH THE CI TY FI LTRATI ON PLANT AND THE WAUSAU
CHEM CAL BU LDING AS VELL AS TO THE EAST OF THE FACI LI TY WHERE CONTAM NANTS HAVE M GRATED DUE TO THE EFFECTS
OF AQUI FER RECHARCE FROM THE W SCONSI N RI VER

EXTRACTED WATER WOULD BE PUMPED TO AN Al R STRI PPER FOR TREATMENT COF VOCS PRI OR TO DI SCHARGE TO THE W SCONSI N
R VER  OFF- GAS TREATMENT WOULD BE | NCLUDED | N THE TREATMVENT PROCESS AND WOULD | NVOLVE VAPCR PHASE ACTI VATED
CARBON UNI' TS TO TREAT GASES AND OFF SI TE REGENERATI ON OF CARBON AND DESTRUCTI ON OF CONTAM NANTS. I T IS

ESTI MATED THAT THE SYSTEM FLOW RATE WOULD BE APPROXI MATELY 300-500 GPM

| MPLEMENTATI ON OF TH' S ALTERNATI VE IS EXPECTED TO LIM T M GRATI ON OF CONTAM NANTS FROM WAUSAU CHEM CAL TO
CNB. CONTAM NANT TRANSPORT SI MULATI ONS CF THI S ALTERNATI VE SHOAS THAT AT TOTAL SYSTEM PUMPI NG RATES CF 200
AND 500 GPM CONTAM NANT CONCENTRATI ONS AT OB RESULTI NG FOR M GRATI ON FORM THE WAUSAU CHEM CAL SOURCE WOULD
BE LESS THAN 5 UG L | N APPROXI MATELY 5.2 YEARS. HONEVER, COWPLETE RESTORATI ON OF THE AQUI FER ON THE EAST

SI DE OF THE R VER WOULD REQUI RE 12 YEARS.

CONTAM NATI ON I N THE DEEP GROUNDWATER PLUME ORI G NATI NG AT THE FORMER CI TY LANDFI LL/ MARATHON ELECTRI C SOURCE
AREA | S NOT ANTI Cl PATED TO BE | NFLUENCED BY PUMPI NG OF THE EAST SI DE EXTRACTI ON WELL SYSTEM THUS, THE TI ME
TO ACH EVE PROTECTI ON OF OB UNDER TH S ALTERNATI VE IS NOT' ANTI Cl PATED TO BE SUBSTANTI ALLY DI FFERENT FRCM



THAT ESTI MATED UNDER THE NO ACTI ON ALTERNATI VE, BECAUSE THE TI ME TO ACH EVE AQU FER PURG NG UNDER BOTH
ALTERNATI VES | S DETERM NED BY THE TI ME REQUI RED TO REMEDI ATE THE DEEP TCE PLUME. HOWEVER, THE MAGN TUDE OF
CONTAM NANT CONCENTRATI ONS AFFECTI NG PRODUCTI ON VELL CWB | S EXPECTED TO DECREASE, BECAUSE THE CONTRI BUTI ON
OF CONTAM NANTS FROM THE EAST Sl DE SOURCE W LL BE REDUCED.

COSTS FOR ALTERNATI VE 2 ARE SUMWARI ZED | N TABLE 12. MAJOR CAPI TAL COST | TEMS | NCLUDE GROUNDWATER EXTRACTI ON
VELLS AND HEADER SYSTEM PUMPS, CONTRCLS, STRI PPI NG TOANER AND DI SCHARGE LI NE. NMAJOR OPERATI ON AND

MAI NTENANCE | TEMS | NCLUDE ENERGY COSTS, SAMPLI NG AND MONI TORI NG ANALYTI CAL LABORATCRY, ROUTI NE SYSTEMS

I NSPECTI ON AND MAI NTENANCE, AND REPORTI NG CAPI TAL COSTS ARE ESTI MATED TO BE $480, 000. ANNUAL  COPERATI ON
AND NMAI NTENANCE COSTS ARE ESTI MATED TO BE APPROXI MATELY $120, 000. THE 10- YEAR PRESENT WORTH (10% DI SCOUNT
RATE) ASSOCI ATED W TH THE ABOVE COSTS IS $1, 330, 000.

PROBABLE ARARS FOR ALTERNATI VE 2 ARE SUWARI ZED | N TABLE 8. CHEM CAL- SPECI FI C ARARS | NCLUDE DRI NKI NG WATER,
GROUNDWATER, SURFACE WATER AND Al R QUALI TY STANDARDS, CRITERIA OR LIM TS, THESE | NCLUDE DRI NKI NG WATER MCLS
AND NR 140 STANDARDS. DRI NKI NG WATER MCLS FCR VOCS CAN BE MET BY THE WATER UTI LI TY. THE PROPCSED GROUNDWATER
RESPONSE ACTI ONS WOULD SATI SFY RESPONSE REQUI REMENTS OF NR 140. MEETI NG WATER QUALI TY- BASED EFFLUENT LI M TS
ESTABLI SHED TO MEET WATER QUALI TY CRI TERI A SHOULD BE FEASI BLE USI NG PACKED TONER STRI PPI NG MEETI NG
COVPOUND- SPECI FIC LIM TS FOR VOC EM SSI ONS TO Al R WOULD BE FEASI BLE BASED ON ANTI CI PATED CONCENTRATI ONS AND
PUWPI NG RATES, REGARDLESS OF WHETHER CR NOT OFF- GAS CONTRCLS ARE USED.

LOCATI ON- SPECI FI C ARARS | NCLUDE PCSSI BLE WELLHEAD PROTECTI ON REQUI REMENTS, AND FLOCDPLAI N ACTIVITY

REQUI REMENTS.  ACTI ON- SPECI FI C ARARS | NCLUDE REQUI REMENTS FOR WELL CONSTRUCTI ON AND PLUMBI NG SYSTEM
STANDARDS, TREATMENT SYSTEM PLAN REVI EW OBTAI NI NG A SURFACE WATER DI SCHARGE PERM T, VOC EM SSIONS LIM TS AND
CONSTRUCTI ON AND | NDUSTRI AL SAFETY. NO DI FFI CULTIES | N ACH EVI NG COWPLI ANCE W TH ANY OF THESE HAVE  BEEN

| DENTI FI ED.

| MPLEMENTATI ON OF TH' S ALTERNATI VE IS NOT EXPECTED TO BE A PROBLEM  THE TECHNOLOGY |'S READI LY AVAI LABLE,
CONVENTI ONAL, AND WELL DEMONSTRATED. CONSTRUCTI ON |'S STRAI GHT FORWARD AND NO UNUSUAL FEATURES ARE ANTI CI PATED
TO BE REQUI RED FOR THE SYSTEM  COORDI NATI ON BETWEEN Us EPA AND THE CI TY OF WAUSAU W LL BE REQU RED TO
ACCOWVPLI SH | MPLEMENTATI ON OF THE SYSTEM

ALTERNATI VE 3 - | N-SI TU Bl CRECLAVMATI ON W TH PARTI AL TREATMENT AND DI SCHARGE

ALTERNATIVE 3 IS AN I N-SI TU METHOD FCR REMEDI ATI ON OF THE SHALLOW EAST S| DE GROUNDWATER CONTAM NANT PLUME.
GROUNDWATER WOULD BE EXTRACTED, A PORTI ON WOULD BE TREATED AND DI SCHARGED TO THE W SCONSI N RI VER AND THE
REMAI NDER WOULD BE SUPPLEMENTED W TH NUTRI ENTS AND RECHARGED TO THE AQUI FER TO ENHANCE M CRCBI ALLY- MEDI ATED
DEGRADATI ON CF CONTAM NANTS | N-SI TU.

A LINE OF GROUNDWATER EXTRACTI ON WELLS WOULD BE | NSTALLED AROCUND THE NORTH AND EAST PCORTI ONS OF THE WAUSAU
CHEM CAL PRCPERTY. A CONCEPTUAL SYSTEM LAYQUT |'S SHOMN ON FI GURE 8. THE PLACEMENT OF BARRI ER WELLS IS

| NTENDED TO SURROUND THE SECTI ON ( DOMNGRADI ENT OF THE WAUSAU CHEM CAL SOURCES) OF THE PLUMVE WHERE VOLATI LE
CHLORI NATED HYDROCARBON CONCENTRATI ONS GREATER THAN APPROXI MATELY 200 UG L WERE OBSERVED. EXTRACTED
GROUNDWATER WOULD BE PUVPED TO A COWON HEADER. THE HEADER WOULD CONVEY WATER BACK TOMRD THE TREATMENT
SYSTEM THE FLOWWOULD BE SPLI T BETWEEN THE TREATMENT SYSTEM AND RECHARCE TO GROUNDWATER

FOR A GROUNDWATER EXTRACTI ON RATE OF 500 GPM APPROXI MATELY 300 GPM WOULD BE TREATED USI NG VOC STRI PPI NG AND
DI SCHARGED TO THE W SCONSIN RIVER. A VOC STRI PPI NG TONER W TH OFF- GAS CONTROLS WOULD BE USED FOR
TREATMENT.  CARBON ADSCRPTI ON WOULD BE PROVI DED FOR OFF- GAS TREATMENT.

THE 200 GPM NOT TREATED ABOVE GROUND AND DI SCHARGED WOULD BE SUPPLEMENTED W TH NUTRI ENTS AND RECHARGED OVER
THE SOUTHERN END OF THE WAUSAU CHEM CAL PROPERTY. | NFI LTRATI ON TRENCHES FI LLED W TH GRAVEL WOULD EFFECTI VELY
DI STRI BUTE WATER OVER THE AREA. NUTRI ENTS SUCH AS NI TROGEN OR PHOSPHCORUS WOULD BE ADDED. WWHERE AERCBI C
CONDI TI ONS ARE DESI RED, HYDROGEN PEROXI DE WOULD BE FED. A CARBON AND ENERGY SCQURCE SUCH AS A METHANCL MAY BE
REQUI RED TO SUPPORT HETEROTROPHI C GROMH.

LABORATCRY AND FI ELD STUDY WOULD BE REQUI RED TO CONFI RM FEASI BI LI TY AT THE SI TE AND DETERM NE THE REQUI RED
OPERATI NG ENVI RONVENT AND CONDI TIONS. | T IS ANTI G PATED THAT PLANNI NG EXECUTI ON AND ANALYSI S OF LABCRATORY



STUDI ES COULD BE ACCOWPLI SHED WTHI N A 6- MONTH PERI CD, AND THAT PLANNI NG EXECUTI ON AND ANALYSI S OF FI ELD
PI LOT TESTI NG PROGRAM COULD BE ACCOWPLI SHED WTH N A 1. 5- YEAR PERI CD, DEPENDI NG ON THE SCOPE AND COVPLEXI TY
OF STUDI ES AND ON THE QUTCOVE OF EARLY TEST PHASE ACTIVITIES. OVERALL, A TWD YEAR PER OD COULD BE REQUI RED
FOR TESTI NG AND DEMONSTRATI ON.

TECHNOLOG ES DESCRIBED IN TH S ALTERNATI VE ARE EXPECTED TO PROVI DE PROTECTI ON OF OB BY CREATI NG A BARRI ER TO
THE M GRATI ON OF MOST OF THE CONTAM NANTS I N THE SHALLOW EAST SI DE PLUME, | N ADDI TI ON TO AQUI FER RESTORATI ON.
TH' S ALTERNATI VE | S NOT EXPECTED TO AFFECT THE DEEP CONTAM NANT PLUVE ORI @ NATI NG ON THE WEST S| DE.

COVPUTER SI MULATI ON OF THE ALTERNATI VE SHOAS THAT THE PROPGSED LI NE OF EXTRACTI ON WELLS CAN CREATE AN

EFFECTI VE HYDRAULI C BARRI ER TO CONTAM NANT M GRATI ON TO CVWB | F PUMPI NG RATES ARE Hl GH ENOUGH. THE SI MULATED
HEAD CONTQUR MAP SHOAN ON FI GURE 6 SHOAS TH S OCCURS AT A TOTAL SYSTEM PUMPI NG RATE OF 500 GPM AND AN

I NFI LTRATI ON RATE OF 200 GPM AT THE SOURCE. CONTAM NANT TRANSPCORT SI MULATI ON SHOAS THAT PCE CONCENTRATI ONS
AT CWB WOULD DECREASE BELOW5 UG L AFTER APPROXI MATELY 2.5 YEARS. COWLETE AQUI FER PURCE TI ME FOR THE EAST
S| DE GROUNDWATER UNDER THI' S ALTERNATI VE COULD NOT BE ESTI MATED USI NG THE CONTAM NANT TRANSPORT MCDEL. THE
SI MULATI ON SHOAS THAT THE GROUNDWATER MOUND RESULTI NG FROM THE RECHARGE MAY FORCE A SVALL AMOUNT (Less Than 1
percent) OF CONTAM NATI ON TO M GRATE ARCUND THE EAST SI DE OF THE EXTRACTI ON SYSTEM HOWEVER, THE NMASS NOT
CAPTURED IS NOT LIKELY TO RESULT | N DETECTABLE CONCENTRATI ONS AT CWB. PUMPI NG AT LONER RATES OR WTH W DELY
SPACED WELLS MAY NOT PROVI DE THE DESI RED HYDRAULI C CONTRQOL.

COSTS FOR ALTERNATI VE 3 ARE SUMVARI ZED | N TABLE 13. MAJOR CAPI TAL COST | TEMS | NCLUDE LABCRATORY AND FI ELD
TESTI NG PROGRAMS, SYSTEM REVI EW AND APPROVAL, EXTRACTI ON WELL AND HEADER SYSTEM STR PPl NG TOAER, CARBON
ADSORBER, FOUNDATI ONS, NUTRI ENT FEEDI NG SYSTEM RECHARGE TRENCH AND PI PI NG CONTROLS AND UTI LI TI ES AND

DI SCHARCGE PI PI NG  MAJOR OPERATI ON AND MAI NTENANCE COST | TEMS | NCLUDE ENERGY COSTS, SAMPLI NG AND MONI TORI NG
ANALYTI CAL LABORATORY, ROUTI NE SYSTEMS | NSPECTI ON AND MAI NTENANCE, AND REPORTI NG FOR COSTI NG PURPGCSES, | T
IS ASSUMED A TI ME PERIOD OF SI X YEARS WOULD BE REQUI RED. CAPI TAL COSTS ARE ESTI MATED TO BE $990, 000. THE
ANNUAL OPERATI ON AND MAI NTENANCE COSTS ARE ESTI MATED TO BE APPROXI MATELY $160, 000. THE 6- YEAR PRESENT WORTH
(10 percent DI SCOUNT RATE) ASSCCI ATED W TH THE ABOVE CCSTS IS $1, 710, 000.

PROBABLE ARARS FOR ALTERNATI VE 3 ARE SUWARI ZED I N TABLE 9. CHEM CAL- SPECI FI C ARARS FOR DRI NKI NG WATER,
GROUNDWATER, SURFACE WATER AND Al R VERE | DENTI FI ED FOR TH S ALTERNATI VE. THESE | NCLUDE DRI NKI NG WATER MCLS
AND NR 140 GROUNDWATER STANDARDS. DRI NKI NG WATER MCLS CAN BE MET BY STRI PPI NG TONER TREATMENT AT THE WATER
UTILITY. THE AQU FER RESTORATI ON EFFORT WOULD BE CONSI STENT W TH NR 140 REQUI REMENTS FOR REMEDI AL RESPONSES
TO GROUNDWATER CONTAM NATI ON.  SURFACE WATER CRI TERI A COVPLI ANCE WOULD BE FEASI BLE USI NG STRI PPl NG TOAER
TREATMENT TO MEET WATER QUALI TY- BASED EFFLUENT LIM TS FCR WATER DI SCHARGED TO THE W SCONSIN R VER  VOC

EM SSI ON RATE LIM TS FOR SPECI FI C COVMPQUNDS WOULD BE ATTAI NABLE FOR THE STRI PPl NG TOAER EM SSI ONS.

LOCATI O\ SPECI FI C ARARS | NCLUDE FLOCDPLAI N AND POSS| BLE WELLHEAD PROTECTI ON AREA REQUI REMENTS.

ACTI O\ SPECI FI C ARARS FOR THE GROUNDWATER EXTRACTI ON, TREATMENT AND DI SCHARGE SYSTEMS ARE THE SAME AS FOR
ALTERNATI VE 2. NO PARTI CULAR COMVPLI ANCE DI FFI CULTI ES ARE ANTI CI PATED. TO ACH EVE COVPLI ANCE W TH STATE
REQUI REMENTS REGARDI NG | NTRODUCTI ON OF MATERI ALS | NTO GROUNDWATER OR ON LAND (| NCLUDI NG | NJECTI ON WELL AND

I NFI LTRATI ON SYSTEM RESTRI CTI ONS), A DEMONSTRATI ON THAT SI GNI FI CANT ADVERSE EFFECTS W LL NOT RESULT WOULD BE
REQUI RED.

| MPLEMENTATI ON OF THE EXTRACTI ON WELLS AND ABOVE GROUND TREATMENT PORTION OF TH S ALTERNATI VE IS NOT EXPECTED
TO BE A PROBLEM  THE MAJOR UNCERTAI NTY WTH TH S TECHNOLOGY | S RELATED TO THE ABI LI TY TO STI MULATE BACTERI A
TO DEGRADE THE COVPQUNDS OF CONCERN.  THE TECHNCOLOGY |'S NOT WELL DEMONSTRATED FOR THE CONTAM NANTS FOUND AT
THE SI TE

ALTERNATI VE 4 - | N-SITU Bl ORECLAVATI ON

ALTERNATIVE 4 IS AN IN-SI TU METHOD FCR REMEDI ATI ON OF THE SHALLOW EAST SI DE GROUNDWATER UTI LI ZI NG

Bl CDEGRADATI ON OF CONTAM NANTS | N THE GROUNDWATER.  ALTERNATIVE 4 IS SIM LAR TO ALTERNATI VE 3, EXCEPT ALL
EXTRACTED GROUNDWATER WOULD BE RECHARGED BACK TO THE AQUI FER  TH S ALTERNATI VE PROVI DES FOR RAPI D
RESTCRATI ON OF THE AQUI FER AND ELI M NATES THE COSTS ASSOCI ATED W TH ABOVE GROUND TREATMENT AS W TH
ALTERNATI VE 3.



UNDER ALTERNATI VE 4, GROUNDWATER WOULD BE EXTRACTED, SUPPLEMENTED W TH NUTRI ENTS AND RECHARCGED TO THE AQUI FER
TO ENHANCE M CRCBI ALLY- MEDI ATED CONTAM NANT DEGRADATI ON I N-SI TU. A LI NE OF GROUNDWATER EXTRACTI ON VELLS
WOULD BE | NSTALLED AROUND THE NORTHERN AND EASTERN PORTI ONS OF THE WAUSAU CHEM CAL PRCPERTY. THE CONCEPTUAL
EXTRACTI ON AND RECHARGE SYSTEM LAYOUT | S THE SAME AS THAT DEVELOPED FOR ALTERNATIVE 3 (FIGURE 8). THE
GROUNDWATER EXTRACTI ON AND RECHARCE RATES AND CONSI DERATI ONS REGARDI NG THE ADDI TI ON OF NUTRI ENTS AND OTHER
ENHANCEMENTS TO RECHARGE WATER ARE THE SAME AS THOSE DI SCUSSED FOR ALTERNATI VE 3.

COVPUTER SI MULATI ON OF THE ALTERNATI VE SHOAS THAT THE PROPCSED LI NE OF EXTRACTI ON WELLS CAN NOT PROVI DE
COVPLETE HYDRAULI C CONTROL OF THE EXTRACTI ON RECHARCGE SYSTEM AT ANY PUWPI NG RATE. CONTAM NANT TRANSPORT
SI MULATI ON SHOAS THAT PCE CONCENTRATI ONS AT CW8 WOULD DECREASE BELOWS5 UG L AFTER APPROXI MATELY 2.5 YEARS.
AS W TH ALTERNATI VE 3, COWPLETE AQUI FER PURGE TI ME FOR THE EAST SI DE GROUNDWATER UNDER THI S ALTERNATI VE
COULD NOT BE ESTI MATED USI NG THE CONTAM NANT TRANSPCRT MODEL.

THE SI MULATI ON ALSO SHOANS THAT THE GROUNDWATER MOUND RESULTI NG FROM THE RECHARCGE CAUSES APPROXI MATELY 5% OF
THE CONTAM NANT MASS TO M GRATE AROUND THE EAST SI DE OF THE EXTRACTI ON SYSTEM TO CWB ( SEE FI GURE 6). THE
ACTUAL RECAPTURE EFFI Cl ENCY W LL DEPEND ON SUCH FACTORS AS THE SPECI FI C SYSTEM CONFI GURATI ON, LOCALI ZED

VARI ATI ONS | N AQUI FER PRCPERTI ES, EXTRACTI OV RECHARGE RATES AND OPERATI NG CONDI TI ONS, AND LOCAL HYDROLOG C
FACTCORS, SUCH AS PRECI PI TATI ON, RUNCFF AND | NFI LTRATI ON RATES. ACHI EVI NG A 100 PERCENT RECAPTURE EFFI CI ENCY
I'S NOT' CONSI DERED FEASI BLE.

COSTS FOR ALTERNATI VE 4 ARE SUMWARI ZED | N TABLE 14. MAJOR CAPI TAL COST | TEMS | NCLUDE LABCRATORY AND FI ELD
TESTI NG PROGRAMS, SYSTEM REVI EW AND APPROVAL, EXTRACTI ON WELL AND HEADER SYSTEM NUTRI ENT FEEI NG SYSTEM
RECHARGE TRENCH AND PI PI NG CONTRCLS AND UTILITIES. MAJOR OPERATI ON AND NAI NTENANCE COST | TEMS | NCLUDE
ENERGY COSTS, SAMPLI NG AND MONI TORI NG ANALYTI CAL LABORATCORY, ROUTI NE SYSTEMS | NSPECTI ON AND VAl NTENANCE, AND
REPORTI NG~ AS W TH ALTERNATI VE 3, REMEDI ATI ON PERI OD ESTI MATES WERE NOT OBTAI NED USI NG THE CONTAM NANT
TRANSPORT MODEL. | T WAS ASSUMED THAT ALTERNATI VE 4 WOULD REQUI RE MORE Tl ME THAN ALTERNATI VE 3, AND LESS TI ME
THAN ALTERNATI VE 2 (DUE TO | N- PLACE CONTAM NANT DEGRADATI ON) TO ACH EVE REMEDI AL OBJECTIVES. A PERICD CF 9
YEARS WAS ASSUMED FOR CCSTI NG PURPCSES. CAPI TAL CCSTS ARE ESTI MATED TO BE $710, 000. THE ANNUAL OPERATI ON
AND MAI NTENANCE COSTS ARE ESTI MATED TO BE APPROXI MATELY $112,000. THE 9- YEAR PRESENT WORTH (10% DI SCOUNT
RATE) ASSCOCI ATED W TH THE ABOVE COSTS | S $1, 380, 000.

PROBABLE ARARS FOR ALTERNATI VE 4 ARE SUWARI ZED I N TABLE 10. CHEM CAL- SPECI FI C ARARS FOR DRI NKI NG WATER,
GROUNDWATER, SURFACE WATER AND Al R VERE | DENTI FI ED FOR TH S ALTERNATI VE. THESE | NCLUDE DRI NKI NG WATER MCLS
AND NR 140 GROUNDWATER STANDARDS. THE AQUI FER RESTORATI ON EFFORT WOULD BE CONSI STENT W TH REQUI REMENTS FOR
RESPONSES TO GROUNDWATER CONTAM NATI ON UNDER NR 140.

LOCATI ON- SPECI FI C ARARS | NCLUDE FLOCDPLAI N AND PGSSI BLE WELLHEAD PROTECTI ON AREA REQUI REMENTS.
ACTI ON- SPECI FI C ARARS FOR THE GROUNDWATER EXTRACTI ON, TREATMENT AND DI SCHARGE SYSTEMS ARE THE SAME AS FCR
ALTERNATI VE 3.

| MPLEMENTATI ON OF THE EXTRACTI ON VELLS, TRENCH NG AND DI SCHARCE PORTI ON OF TH' S ALTERNATI VE IS NOT EXPECTED
TO BE A PROBLEM THE MAJOR UNCERTAI NTY WTH TH S TECHNOLOGY | S RELATED TO THE ABI LI TY TO STI MULATE EXI STI NG
BACTERI A TO DEGRADE THE COVPOUNDS OF CONCERN | N THE GROUNDWATER  THI S TECHNOLOGY |'S NOT WELL DEMONSTRATED
FOR THE CONTAM NANTS FOUND AT THE SI TE.

ALTERNATI VE 5 - ACTI VE SOURCE CONTRCL- SO L VAPCR EXTRACTI ON

ALTERNATIVE 5 | S A SOURCE CONTROL ALTERNATIVE UTI LI ZING IN-SI TU SO L VAPOR EXTRACTI ON (SVE) TO REMOVE
CONTAM NANTS FROM UNSATURATED SO LS THEREBY REDUCI NG THE POTENTI AL FOR FUTURE CONTAM NANT RELEASES TO
GROUNDWATER.  CONTAM NANTS VACUUMED FROM THE SO L, IN THE VAPCOR PHASE, WOULD BE TREATED USI NG VAPCR PHASE
CARBON UNI TS, PRI CR TO RELEASE TO THE ATMOSPHERE. THE SCOPE OF ALTERNATI VE 5 | NCLUDES REMEDI ATI ON OF
UNSATURATED SO LS AT THE FORMER CI TY LANDFI LL/ MARATHON ELECTRI C PROPERTY, WAUSAU CHEM CAL AND WAUSAU ENERGY.

FOR THE FORVER LANDFI LL AREA, SO L GAS EXTRACTI ON VELLS WOULD BE I NSTALLED WTH N THE LIMTS OF THE FILL IN
THE NORTHERN PORTI ON OF THE LANDFI LL WHERE THE H GHEST VOC CONCENTRATI ONS HAVE BEEN OBSERVED. A CONCEPTUAL
SYSTEM LAYQUT IS SHOMN ON FIGURE 9. A HEADER PI PE WOULD BE | NSTALLED TO CONNECT THE WVELLS TO AN | NDUCTI ON

FAN BLONER. THE BLOAER AND CONTRCL PANEL WOULD BE HOUSED IN A SVALL SHED. IT IS ANTI Cl PATED  THAT AIR



RECHARCE WELLS WOULD BE REQUI RED AND ARE | NCLUDED | N THE DESI GN & COST CF THE ALTERNATI VE.

A SIMLAR TYPE OF SO L GAS EXTRACTI ON SYSTEM WOULD BE | NSTALLED ON THE WAUSAU CHEM CAL PRCPERTY. SAL GAS
WOULD BE EXTRACTED NEAR THE FORMER TANK STORAGE AREA. THI S AREA | S NEAR THE CENTER OF HHGH SO L GAS VCOC
CONCENTRATI ONS OBSERVED AT THE SITE. A SECOND EXTRACTI ON AREA WOULD BE LOCATED NEAR THE NORTH END OF THE

BU LDI NG A HEADER WOULD CONNECT THE EXTRACTI ON VELLS TO A COWON BLOAER. Al R RECHARGE WELLS WOULD ALSO BE
ANTI G PATED FOR THI S SYSTEM  CONCEPTUAL LAYQUT IS SHOM ON FI GURE 10. PILOT STUDY RESULTS | NDI CATE A RADI US
OF | NFLUENCE OF APPROXI MATELY 85 FEET WAS OBTAI NED AT A GAS EXTRACTI ON RATE OF 72 SCFM A SO L GAS

EXTRACTI ON SYSTEM WOULD ALSO BE | NSTALLED AT THE WAUSAU ENERGY PRCPERTY ON THE SOUTH SI DE OF THE BUI LDI NG

SO L TYPES ENCOUNTERED | N ON-SI TE BORI NGS WERE SI M LAR TO THOSE ENCOUNTERED AT SEVERAL WAUSAU CHEM CAL  SITE
BORINGS AND I T | S THEREFORE, ASSUMED THAT THE RADI US OF | NFLUENCE WOULD BE SUFFI Cl ENT TO COVER THE ENTI RE
FACI LI TY.

TECHNOLOG ES DESCRIBED IN TH S ALTERNATI VE WOULD REDUCE THE TI ME REQUI RED TO MEET RESPONSE OBJECTI VES FOR

GROUNDWATER CLEAN- UP, BECAUSE THERE W LL BE A REDUCTI ON | N CONTAM NANT LQOADI NG TO THE AQUI FER, BY REDUCI NG
CONTAM NANT LEVELS I N THE UNSATURATED ZONE SO LS. HOWEVER, SUBSTANTI AL REDUCTI ONS | N EXI STI NG CONTAM NANT
CONCENTRATI ONS | N GROUNDWATER WOULD NOT BE EXPECTED TO OCCUR AS A RESULT OF VAPCR EXTRACTI ON AT THE SOURCE.

BASED ON COMPUTER SI MULATI ONS DURI NG DEVELCPMENT OF THE FS, | T WAS SHOM THAT EXTRACTI ON OF GROUNDWATER ON
THE EAST SIDE IN THE VI NI TY OF THE WAUSAU CHEM CAL SOURCE AREA WOULD CREATE A GROUNDWATER DI VI DE WHERE
CONTAM NANTS WOULD GET "HUNG UP' DUE TO COWPETI TI ON FOR WATER BETWEEN CWB AND THE EXTRACTI ON SYSTEM ( SEE
DI SCUSSI ON UNDER ALTERNATI VE 2). BECAUSE OF TH S PHENOVENON, EXTRACTI NG GROUNDWATER AT THE SOURCE RESULTS
IN A LONGER PERI OD TO PURGE THE AQUI FER THAN ALLOW NG CONTAM NANTS TO FLOW TO THE CURRENTLY CPERATING CI TY
SUPPLY WELLS. I T WAS, THEREFORE, DETERM NED THAT CI TY SUPPLY WELLS CW AND CWB WOULD BE | NCORPCRATED | NTO
THE SOURCE CONTRCOL ALTERNATI VE AS THE MEANS FOR ADDRESSI NG GROUNDWATER CONTAM NATI ON REMEDI ATI ON.

COVPUTER MODELI NG OF TH' S ALTERNATI VE WAS PERFCRVED BY DECREASI NG THE CONTAM NANT LOADI NG RATES FROM SO LS TO
ZERO AFTER 1.5 YEARS TO SI MJLATE REMOVAL OF THE SOURCES. TWDO DI FFERENT COVPUTER SI MULATI ONS WERE PERFORVED
TO DETERM NE THE OPTI MUM PUMPAGE RATES FOR THE CI TY' S SUPPLY WELLS CAB AND CW6. | T WAS DETERM NED THAT

I NCREASED PUMPACGE OF THE SUPPLY WELLS RESULT IN A REDUCED TI ME PERI OD FOR REMEDI ATI ON UNDER THI S ALTERNATI VE.

BASED ON THE S| MULATI ON, A TCE CONCENTRATI ON OF LESS THAN 5 UG L COULD BE ACH EVED AT CW AFTER APPROXI MATELY
4.5 YEARS. TCE CONCENTRATI ONS AT CWB RESULTI NG FROM M GRATI ON FROM THE LANDFI LL WOULD BE LESS THAN 5 UG L
AFTER APPROXI MATELY 4 YEARS. WELLS CWB AND CWs WOULD CONTI NUE TO DRAW I N CONTAM NANTS FROM THE LANDFI LL FOR
6 AND 14 YEARS, RESPECTIVELY. PCE CONCENTRATI ONS AT PRODUCTI ON WELL CWB WOULD BE REDUCED TO LESS THAN 5 UG L
AFTER APPROXI MATELY 3.3 YEARS AND VELL OB WOULD NO LONGER DRAW I N CONTAM NANTS FROM THE WAUSAU CHEM CAL
SOURCES AFTER APPROXI MATELY 5 YEARS.

IT 1S NOT ANTI Cl PATED THAT VOC EM SSI ONS FROM THE WATER UTI LI TY STRI PPI NG TOAERS WOULD BE H GHER THAN THOSE
ASSUMED FOR MODELI NG OF AIR EM SSI ONS. NO OFF- GAS CONTRCLS ARE PROPCSED FOR THE WATER UTILITY  STRI PPI NG
TONERS CONSI DERI NG THAT THEI R OPERATI ON WOULD PRODUCE EM SSI ONS W THI N THE ACCEPTABLE RI SK LEVEL OF (10-6)
AND THEREFORE ARE CONSI DERED REPRESENTATI VE OF BASELI NE CONDI TIONS.  THE SO L VAPCR EXTRACTI ON SYSTEMS WOULD
REPRESENT NEW SOURCES. BASED ON PRELI M NARY RI SK CALCULATI ONS, RI SKS ASSOCI ATED W TH NEW VOC EM SSIONS | N
THE AREA WOULD NEED TO BE ADDRESSED. VAPOR PHASE CARBON | S THEREFORE | NCLUDED FOR OFF- GAS TREATMENT FOR
THESE SYSTEMS.

COSTS FOR ALTERNATI VE 5 ARE SUMVARI ZED | N TABLE 15. MAJOR CAPI TAL COST | TEMS | NCLUDE SO L GAS EXTRACTI ON AND
Al R RECHARGE WELLS, HEADER PI PE LI NE, BLOAER, MOTOR, CONTROLS AND A SHELTER TO PROTECT EQUI PMENT. MNAJCR
OPERATI ON AND MAI NTENANCE COST | TEMS | NCLUDE CARBON, ELECTRICITY, MONI TORI NG AND ANALYTI CAL LABCRATCRY COSTS,
RQUTI NE SYSTEMS | NSPECTI ON AND MAI NTENANCE, AND REPORTI NG  CAPI TAL COSTS ARE ESTI MATED TO BE $252, 000.
OPERATI ON COSTS ARE ESTI MATED TO BE $222, 000. PRESENT WORTH COSTS ARE ESTI MATED TO BE $474,000. AN 18- MONTH
OPERATI NG PERI GD WAS ASSUMED AND COSTS WERE NOT DI SCOUNTED.

USE OF THE C TY PRODUCTI ON WELLS AS PART OF THE REMEDY REQUI RES THAT THE COST OF OPERATI NG AND NAI NTAI NI NG

THE WELLS AND STRI PPI NG TONERS BE CONS|I DERED PART OF THE COST OF THE REMEDY. (COSTS WERE DEVELCPED BASED  ON
OPERATI NG THE 8-FT DI AMETER TONER AT THE WAUSAU WATER UTI LI TY. MAJOR | TEVMS | NCLUDE ENERGY COSTS FOR PUMPI NG
VELLS AND STRI PPI NG TOAERS, AND OPERATI ON AND NMAI NTENANCE OF STRI PPING TOMNERS. | T WAS ASSUMED THAT FOR EACH



CI TY PRODUCTI ON WELL, THE TI ME UNTIL NO MORE CONTAM NANTS ARE DRAWN IN TO A WELL REPRESENTS THE TI ME CF
OPERATI ON.  THE ESTI MATED PRESENT WORTH OF THE CI TY OPERATI NG THE TWD CI TY WELLS AND TREATI NG THE WATER I S
$260, 000. OPERATI NG CW AND TREATI NG | TS WATER FOR VOC REMOVAL FOR 14 YEARS ACOOUNTS FOR $180, 000. THE
CORRESPONDI NG CCST FOR CWB FOR A 6- YEAR OPERATI NG PERICD | S $80, 000. THE ESTI MATED TOTAL PRESENT WORTH COST
OF ALTERNATIVE 5 | S $734, 000.

PROBABLE ARARS FOR ALTERNATI VE 5 ARE SUWARI ZED I N TABLE 11. CHEM CAL- SPECI FI C ARARS ADDRESSI NG DRI NKI NG
WATER, GROUNDWATER AND Al R QUALI TY STANDARDS WERE | DENTI FI ED FOR ALTERNATI VE 5. THESE | NCLUDE DRI NKI NG WATER
MCLS AND NR 140 GROUNDWATER STANDARDS. DRI NKI NG WATER STANDARDS FCOR VOCS CAN BE MET AT THE WATER UTI LI TY

USI NG VOC STRI PPI NG TOAER TREATMENT. THI S ALTERNATI VE WOULD MEET THE REQUI REMENTS FOR RESPONSE UNDER CHAPTER
NR 140. MEETING STATE EM SSION LIM TS CAN BE ACH EVED W THOUT CONTRCLS FOR SPECI FI C ORGANI C COVPQUNDS.

LOCATI ON- SPECI FI C ARARS | NCLUDE REQUI REMENTS RELATED TO ACTIVI TIES WTH N FLOODPLAI NS AND WELLHEAD PROTECTI ON
AREAS. ACTI ON- SPECI FI C ARARS | NCLUDE LANDFI LL PROPERTY USE RESTRI CTI ONS. COWVPLI ANCE WTH  PGSSI BLE FUTURE
REQUI REMENTS SHOULD NOT' BE A PROCBLEM

| MPLEMENTATI ON OF TH' S ALTERNATI VE IS NOT EXPECTED TO BE A PROBLEM THE TECHNOLOGY |'S READI LY AVAI LABLE AND
WELL DEMONSTRATED. NO UNUSUAL FEATURES ARE ANTI Cl PATED W TH | MPLEMENTATI ON AND OPERATI ON OF THE  SYSTEM

VITlI. SUWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

I'N ORDER TO DETERM NE THE MOST APPRCOPRI ATE ALTERNATI VE THAT | S PROTECTI VE OF HUVAN HEALTH AND THE

ENVI RONMENT, ATTAINS ARARS, | S COST- EFFECTI VE, AND UTI LI ZES PERVANENT SCLUTI ONS AND TREATMENT TECHNOLOGE ES TO
THE MAXI MUM EXTENT PRACTI CABLE, ALTERNATI VES WERE EVALUATED AGAI NST EACH OTHER.  COVPARI SONS WERE BASED ON
THE NI NE EVALUATI ON CRI TERI A QUTLI NED I N SARA. A SUMVARY CF THE COVPARI SON |'S PROVIDED I N TABLE 16.
FOLLONNG IS A DI SCUSSI ON OF EACH OF THE CRITERI A AND A SUWARY OF THE ALTERNATI VES' PERFORVANCE AGAI NST EACH
OF THESE.

1. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT:

EACH OF THE ALTERNATI VES ( EXCEPT NO ACTION) WLL ACH EVE REDUCTI ON OF RI SKS FROM CONTAM NANTS AND PATHWAYS OF
CONCERN | DENTI FI ED FOR THE SI TE. HOAEVER, THE ALTERNATI VES DI FFER I N THE TI ME NEEDED TO PURGE THE AQU FER OF
CONTAM NANTS, AND THUS TI ME TO REDUCE R SKS FROM DRI NKI NG WATER, GROUNDWATER, AND Al R EM SSI ONS.  ALTERNATI VE
1 REQUI RES THE LONGEST TI ME TO ACHI EVE CLEAN-UP. ALTERNATI VE 2 REQUI RES THE NEXT LONGEST PERI CD.
ALTERNATI VES 3 AND 4 REQUI RE SI M LAR PERI ODS FOR REMEDI ATI ON OF THE EAST S| DE CONTAM NANT PLUME WHICH | S
EXPECTED TO BE SHORTER THAN PUWVP AND TREAT UNDER ALTERNATI VE 2. HOMEVER, AS W TH ALTERNATI VE 2, ALTERNATI VES
3 AND 4 DO NOT' PROVI DE ANY REDUCTION I N TI ME FOR PURG NG OF THE DEEP PLUME M GRATI NG UNDER THE RI VER TO CVB.
TH' S RESULTS IN A SI GNI FI CANTLY LONG TI ME PERI OD FOR CONTAM NANTS TO REVMAIN IN THE AQUI FER I N ADDI TI ON,
THERE | S SOME UNCERTAI NTY AS TO WHETHER I N-SI TU Bl ORECLAVATI ON WOULD PERFORM AS PREDI CTED FOR THE

CONTAM NANTS PRESENT AT THE SI TE. ALTERNATI VE 5 ACH EVES SOURCE REDUCTI ON WHI CH RESULTS | N A SUBSTANTI AL
REDUCTI ON I N TI ME FOR REMEDI ATI ON OF CONTAM NATI ON I N THE AQUI FER | NCREASED PUMPAGE COF CI TY SUPPLY WELLS AS
CALLED FOR UNDER THI S ALTERNATI VE, FURTHER REDUCES THE TI ME FOR REMEDI ATI ON CF THE SI TE.

2. COWPLI ANCE W TH ARARS:

ALL APPLI CABLE CR RELEVANT AND APPRCPRI ATE REQUI REMENTS UNDER FEDERAL AND STATE ENVI RONVENTAL REGULATI ONS ARE
MET BY ALTERNATIVES 2, 3, 4 AND 5. ALTERNATIVE 1 (NO ACTION) WOULD NOT COWPLY W TH W SCONSI N NR 140

REQUI REMENTS FCR RESPONSE WHEN GRCUNDWATER QUALI TY STANDARDS ARE EXCEEDED. THEREFCORE, THE NO ACTI ON
ALTERNATI VE WLL NOT BE | NCLUDED I N THE DI SCUSSI ONS THAT FOLLOW PERTAI NI NG TO EVALUATI ON OF ALTERNATI VES

AGAI NST THE REMAI NI NG CRI TERI A.

SUPERFUND MONI ES MAY NOT BE ABLE TO BE USED AT THE WAUSAU ENERGY SOURCE AREA |F I T | S DETERM NED THAT
CONTAM NANTS FROM TH S SOURCE ARE STRI CTLY DERI VED FROM A PETROLEUM SCURCE. HOWEVER, THE W SCONSI N HAZARDQUS
SUBSTANCES SPI LL LAW DCES | NCLUDE A PROVI SI ON TO ADDRESS SUCH SPI LLS AND WOULD BE PURSUED.

3. LONG TERM EFFECTI VENESS:



THE ALTERNATI VES DI FFER IN THE TI ME REQUI RED TO ACHI EVE VARI QUS OBJECTI VES, BUT IN THE LONG TERM EACH OF THE
ACTI ON ALTERNATI VES | S EXPECTED TO ACH EVE COWPLI ANCE W TH MCLS AND STATE GROUNDWATER STANDARDS (NR 140) I N
THE AQU FER. TABLE 16 LI STS THE TI ME PERI OD REQUI REMENT FOR EACH OF THE ALTERNATI VES.

4. REDUCTION OF TOXICITY, MXBILITY OCR VOLUMVE

ALTERNATI VES 3 AND 4 PROVI DE TOXI G TY REDUCTI ON AS A RESULT OF CONTAM NANT DEGRADATI ON.  VOLUME AND TOXI A TY
REDUCTI ONS ARE PROVI DED BY ALTERNATI VES 2, 3 AND 5 AS A RESULT OF CONTAM NANT ADSORPTI ON ON VAPCR PHASE
CARBON AND SUBSEQUENT DESTRUCTI ON DURI NG THERVAL REGENERATI ON OF THE CARBON.

5. SHORT- TERM EFFECTI VENESS:

THE SHORT- TERM RI SKS ASSOCI ATED W TH | MPLEMENTATI ON ARE NOT EXPECTED TO BE A PRCBLEM FCR ANY OF THE
ALTERNATI VES. ALL OF THE ALTERNATI VES (I NCLUDI NG THE PHASE | REMEDY) WLL RESULT | N CONTAM NATED MATERI AL
BEI NG BROUGHT TO THE SURFACE, HOWNEVER NO APPRECI ABLE RI SKS TO RESI DENTS ARE EXPECTED, AND WORKERS CAN USE
CONVENTI ONAL PERSONNEL PROTECTI VE GEAR

SHORT- TERM RI SKS ASSCCI ATED W TH OPERATI ON OF THE ALTERNATI VES VARY. CARBON TREATMENT OF OFF- GASES GENERATED
BY STRI PPING COF VOCS | S PLANNED FOR ALTERNATI VES 2,5, AND THE PUMP AND TREAT PORTI ON OF ALTERNATI VE 3.
ALTERNATI VE 4 AND THE BI ORECLAVATI ON PCRTI ON OF ALTERNATI VE 3 DO HAVE POTENTI AL RI SKS ASSOCI ATED W TH THE
ADDI TI VES NECESSARY FOR CONTAM NANT BREAKDOMN AND THE TRANSFORVATI ON PRCDUCTS FROM THE PROCESS. Rl SKS FROM
THESE ALTERNATI VES WOULD RESULT | F THE CONTAM NANTS WERE NOT BROKEN DOMN COVPLETELY BEFCRE REACH NG OB, CR
I F ADDI TI VES FROM THE PROCESS WERE TO REACH CWB.

THE ALTERNATI VES DI FFER IN THE Tl ME NEEDED TO PURCE THE AQUI FER OF CONTAM NANTS. ALTERNATI VE 2 REQUI RES THE
LONGEST TIME TO ACH EVE AQUI FER PURG NG TH S | S BECAUSE PUWI NG OF EXTRACTI ON VEELLS AT WAUSAU CHEM CAL I N
CONJUNCTI ON WTH CW8 WOULD CREATE A GROUNDWATER DI VI DE THAT WOULD ACTUALLY CAUSE CONTAM NANTS TO BE HELD UP
LONGER IN THE AQU FER I N ADDI TION, TH S ALTERNATI VE WOULD NOT REDUCE THE TI ME FRAME DURING WHI CH

CONTAM NANTS WOULD CONTI NUE TO | MPACT CW ON THE WEST SIDE OF THE RIVER  ALTERNATI VES 3 AND 4 REQU RE

SI M LAR PER CDS FOR REMEDI ATI ON OF THE EAST SI DE CONTAM NANT PLUVE WH CH | S EXPECTED TO BE SHORTER THAN PUWP
AND TREAT UNDER ALTERNATI VE 2. HONEVER, AS W TH ALTERNATI VE 2, THESE ALTERNATI VES DO NOT PROVI DE ANY
REDUCTI ON I N TI ME FOR PURG NG OF THE DEEP TCE PLUVE M GRATI NG UNDER THE RI VER TO CWB. ALTERNATI VE 5 RESULTS
I'N A SUBSTANTI AL REDUCTI ON I N TI ME FOR REMEDI ATI ON OF CONTAM NATI ON I N THE AQUI FER BECAUSE | T ADDRESSES THE
SOURCE AREAS ON BOTH SIDES OF THE RIVER  ADDED CONTRCLS ON PUWPI NG RATES OF CI TY SUPPLY WELLS FURTHER
REDUCES THE TI ME FOR REVMEDI ATI ON UNDER TH S ALTERNATI VE.

6. | MPLEMENTABI LI TY:

TECHNOLOG ES USED FOR ALTERNATI VES 2 AND 5, AND PART OF 3, ARE CONVENTI ONAL AND WELL DEMONSTRATED.

Bl ORECLAVATI ON AS PROPCSED FOR ALTERNATI VE 4 AND PART OF ALTERNATIVE 3 |'S NOT CONVENTI ONAL OR WELL
DEMONSTRATED FOR THE TYPES OF CHEM CALS FCQUND AT THE SITE. IN ADDITION, Us EPA'S OFFI CE OF RESEARCH AND
DEVELOPMENT (ORD) HAS REVI EWED THE POTENTI AL FOR I N-SI TU Bl ORECLAVATI ON AND HAS EXPRESSEDCONCERN OVER THE
UNCERTAI NTI ES REGARDI NG WHETHER THI S TECHNCLOGY WOULD WORK FOR THE CONTAM NANTS FOUND AT THE SI TE.

| MPLEMENTATI ON WOULD REQUI RE FAI RLY EXTENSI VE LABORATORY AND FI ELD TESTI NG PRI OR TO START-UP. I T IS ESTI MATED
THAT APPROXI MATELY TWD YEARS WOULD BE REQUI RED PRI OR TO FULL SCALE OPERATI ON OF A Bl CRECLANVATI ON SYSTEM AT
THE SI TE.

ADM NI STRATI VELY, ALTERNATIVE 5 WOULD REQUI RE THE LEAST AMOUNT CF COORDI NATI ON.  ALTERNATI VES 2, AND THE
ABOVE GROUND PORTI ON OF 3 REQUI RE ADDI TI ONAL COORDI NATI ON BECAUSE OF TREATMENT AND DI SCHARGE SYSTEM
ALTERNATI VE 4 AND THE IN-SI TU PORTION OF 3 WOULD BE ADM NI STRATI VELY DI FFI CULT BECAUSE THE TECHNCOLOGY | S
RELATI VELY UNKNOWN, AND REQUI RES REI NJECTI ON OF WATER BACK | NTO THE GROUND.

THERE ARE NO DI FFI CULTI ES ANTI Cl PATED | N OBTAI NI NG MATERI ALS FOR ANY OF THE ALTERNATI VES. MATERI ALS ARE
AVAI LABLE AND CONSI DERED CONVENTI ONAL AND READI LY AVAI LABLE.

7. COST:



COVPARI SON OF PRESENT WORTH COSTS FOR THE ALTERNATI VES | NDI CATES THAT ALTERNATIVE 5 | S THE LEAST COSTLY AT
$738,000. TH S IS DUE TO THE SHORTER OPERATION TI ME OF THE SOURCE CONTROL ACTI ON AND THE REDUCED O&M COSTS
ASSCCI ATED WTH THE G TY AIR STRI PPERS DUE TO THE REDUCED TI ME REQUI RED FOR THEI R USE. ALTERNATI VE 2 HAS THE
NEXT LOWNEST PRESENT WORTH COST AT $1, 330, 000. ALTERNATIVE 4 | S SOMEWHAT H GHER AT $1, 380, 000 AND THE PRESENT
WORTH CCST FOR ALTERNATI VE 3 IS H GHEST AT $1, 710, 000 DUE TO THE COVBI NATI ON OF SYSTEMS USED. ALTERNATI VE 1
HAS NO ASSOCI ATED COSTS.

8. STATE ACCEPTANCE:

THE STATE HAD EXPRESSED | NTEREST | N A Bl ORECLANVATI ON ALTERNATI VE | F ONE SHONED PROM SE FCR THE SI TE.
HOMNEVER, BECAUSE OF THE NEED FOR EXTENSI VE LABORATORY AND FI ELD PILOT STUDIES, THE STATE HAS AGREED THAT A
Bl ORECLAVATI ON ALTERNATI VE SHOULD NOT' BE PURSUED FOR THE SITE. THE STATE SUPPORTS ALTERNATIVE 5 DUE TO I TS
ABI LI TY TO REDUCE AQUI FER PURGE TI MES AT A LOW COST.

9. COWLN TY ACCEPTANCE:

THE G TY OF WAUSAU, MARATHON ELECTRI C, AND WAUSAU CHEM CAL, ALL OF WH CH ARE PRPS, HAVE EXPRESSED A
PREFERENCE FCR ALTERNATI VE FIVE. THE COMMUNI TY | N WAUSAU HAS NOT EXPRESSED A PREFERENCE FOR ANY ALTERNATI VE.
SPECI FI C COMMENTS RECEI VED DURI NG THE PUBLI C COMMENT PERI GD AND AT THE PUBLI C MEETI NG FOR THE PROPCSED PLAN
ARE ADDRESSED | N THE RESPONSI VENESS SUMVARY | NCLUDED W TH THI S DOCUMENT.

SUMVARY OF COVPARI SON

UNDER ALTERNATI VE 1 (NO ACTION), CONTAM NANTS WOULD BE PURGED ONLY THROUGH PUMPI NG OF THE SUPPLY WELLS AND
THE WEST SI DE EXTRACTI ON WELL. NOTH NG WOULD BE DONE TO REDUCE CONTAM NANT LQADI NG TO THE AQUI FER FROM SOURCE
AREAS NCR TO EXPEDI TE REMOVAL OF CONTAM NANTS | N THE EAST WELL FIELD. @G VEN THE NATURE AND LOCATI ON OF THE
SITE, TH S ALTERNATI VE | S NOT CONSI STENT W TH THE OBJECTI VES FOR REMEDI AL ACTI ON AT THE SI TE AND | S THEREFCRE
NOT CONSI DERED A VI ABLE OPTION FOR THE SITE. I N ADDI TI ON, W SCONSI N GROUNDWATER STANDARDS UNDER NR 140 WOULD
NOT BE MET UNDER THI' S ALTERNATI VE. NR 140 HAS BEEN DETERM NED TO BE AN ARAR FOR THE SI TE.

ALTHOUGH ALL OF THE OTHER ALTERNATI VES WLL ACH EVE AQUI FER PURGA NG I N THE LONG TERM THERE ARE S| GNI FI CANT
DI FFERENCES I N THE TI ME TO PURGE THE GROUNDWATER.  ALTERNATI VES 2, 3, AND 4 ARE GROUNDWATER REMEDI ATl ON
ALTERNATI VES THAT DO NOT ADDRESS REMEDI ATI ON OF SOURCE AREAS. I N ADDITIQN, THEY DO NOT PROVI DE ANY REDUCTI ON
IN THE TI ME TO REMEDI ATE THE DEEP PLUME ORI G NATI NG FROM THE LANDFILL. TH S RESULTS IN A SI GNI FI CANT TI ME
PERI OD TO ACH EVE THE RESPONSE OBJECTIVES. | N ADDI TION, THE ACTUAL TI ME FRAME FOR AQU FER PURG NG UNDER THE
Bl OREMEDI ATI ON ALTERNATI VES CANNOT BE DETERM NED, SO AN ESTI MATE IS BASED ON GROUNDWATER FLOW ALTERNATI VE 5,
SOURCE CONTROL, REQUIRES THE SHORTEST TI ME PERI CD FCR REMEDI ATION OF THE SI TE BECAUSE | T ELI M NATES THE

CONTI NUED ADDI TI ON OF CONTAM NANTS TO THE GROUNDWATER AND PROVI DES FOR THE REMOVAL OF RENMAI NI NG CONTAM NANTS
I'N GROUNDWATER THROUGH PUMPI NG OF CWB AND CW6. ALTERNATI VE 5 ALSO PROVI DES FOR A REDUCTION I N TI ME TO PURGE
THE DEEP WEST S| DE PLUME BY REMOVI NG THE SOURCE AND SPECI FYI NG PUWPI NG RATES FOR THE CI TY' S SUPPLY WELLS CWB
AND CVé.

ALL OF THE ALTERNATI VES ( OTHER THAN NO ACTI ON) PROVIDE A REDUCTION I N TOXI G TY OF CONTAM NANTS.  ALTERNATI VES
2, 5 AND THE PUMP AND TREAT PORTION OF 3 PROVIDE A REDUCTION I N VOLUME AS WELL. ALTERNATIVES 2 AND 5 USE
PROVEN TECHNCLOG ES THAT CAN EASILY BE | MPLEMENTED AND HAVE A LOW POTENTI AL FOR FAI LURE, AND THE PRCPCSED
ACTI ONS WLL HAVE NO PROBLEM COVPLYI NG W TH FEDERAL AND STATE ARARS. ALTERNATI VES 3 AND 4 USE A TECHNOLOGY
THAT MAY NOT BE COWPLETELY EFFECTI VE ON THE CONTAM NANTS PRESENT AT THE SITE. IN ADDI TION, SOVE CF THE
REQUI RED ADDI TI VES NEEDED TO ENHANCE Bl ODEGRADATI ON, COULD EXCEED THE STATE' S NR 140 GROUNDWATER STANDARDS
FOR THOSE SUBSTANCES.

COSTS AND | MPLEMENTATI ON TI MES FOR ALTERNATI VES VARY AS WELL. ALTERNATI VE 5, SOURCE CONTROL, |S THE LEAST
COSTLY AND REQUI RES THE SHORTEST Tl ME PERI CD TO | MPLEMENT AND COVPLETE THE REMEDI AL ACTI ON. ALTERNATI VE 2 HAS
THE NEXT LOANEST COST AND REQUI RES A SI M LAR | MPLEMENTATI ON PERI OD.  ALTERNATI VES 3 AND 4 HAVE THE H GHEST
COSTS ASSCCI ATED W TH THEM DUE TO THE BI ORECLAMATI ON TECHNOLOGY PROPOSED. THESE ALTERNATI VES ALSO REQUI RE THE
LONGEST | MPLEMENTATION TIME. A PERIOD OF 2 YEARS TO BEG N THE PROCESS WLL BE REQUI RED DUE TO THE NEED FOR
EXTENSI VE TESTI NG PRI OR TO START UP.



#SR
I X.  SELECTED REMEDY AND STATUTCRY DETERM NATI ONS

SECTI ON 121 OF SARA REQUI RED THAT ALL REMEDI ES FCR SUPERFUND SI TES BE PROTECTI VE OF HUMAN HEALTH AND THE
ENVI RONMENT, COWVPLY W TH ARARS, BE COST- EFFECTI VE, AND UTI LI ZE PERVANENT SCOLUTI ONS AND ALTERNATE TREATMENT
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE. ALTERNATIVE 5 | S BELI EVED TO PROVI DE THE BEST BALANCE CF
TRADE- OFFS AMONG ALTERNATI VES W TH RESPECT TO THE CRI TERI A USED TO EVALUATE REMEDI ES. BASED ON THE
EVALUATI ON OF THE ALTERNATI VES, Us EPA AND THE STATE OF W SCONSI N BELI EVE THAT ALTERNATI VE 5 WOULD BE
PROTECTI VE, ATTAI N ARARS, BE COST- EFFECTI VE, AND W LL UTI LI ZE PERVANENT SCLUTI ONS AND ALTERNATE TREATMENT
TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE.

THE SELECTED REMEDY ENTAI LS:

* | NSTALLATI ON OF SO L VAPOR EXTRACTI ON (SVE) SYSTEM5S TO REMOVE
VOCS I N SO LS AT EACH OF THE THREE | DENTI FI ED SOURCE AREAS;

* TREATMENT OF OFF- GASES FROM THE SVE CPERATI ON USI NG VAPCOR
PHASE CARBON UNI TS WHI CH W LL BE REGENERATED AT AN OFF-SI TE
RCRA APPROVED FACI LI TY; AND

* GROUNDWATER REMEDI ATI ON UTI LI ZI NG SPECI FI ED PUMPAGE RATES OF
THE MUNI G PAL SUPPLY WELLS IN ORDER TO EXPEDI TE REMOVAL OF THE
GROUNDWATER CONTAM NANT PLUMES AFFECTI NG THESE WELLS.

* TREATMENT OF GROUNDWATER UTI LI ZI NG EXI STING A TY Al R STRI PPERS

THE RESPONSE OBJECTI VES FOR THE FI NAL REMEDY ARE TO ELI M NATE R SKS TO GROUNDWATER BY REDUCI NG THE SOURCE OF
CONTAM NANTS I N SQURCE AREAS' SO LS, AND TO M NI M ZE VOC EM SSI ONS TO Al R FROM THE EXI STI NG AND PROPOSED
TREATMENT PROCESSES. THE PERFCRVANCE STANDARDS FOR THE SVE I N SOURCE SO LS WLL BE DETERM NED USI NG A

MASS- FLUX GROUNDWATER MODEL TO DETERM NE WHAT CLEANUP LEVELS ARE NEEDED I N SO LS TO ACH EVE CLEANUP OF THE
AQUI FER  THESE CLEANUP LEVELS WLL BE BASED ON THE REQUI REMENT TO ATTAI N W SCONSI N NR 140 GROUNDWATER
STANDARDS FOR PCE, 1.0 UG L, AND TCE, 1.8 UG L AT THE SOURCE BOUNDARY. ATTAI NVENT OF CLEANUP LEVELS WLL BE
CONFI RVED THROUGH SAMPLE ANALYSI S OF GROUNDWATER AT THE BOUNDARY OF THE SOURCE AREAS.

THE FI NAL REMEDY | NCORPCRATES THE | NTERI M REMEDY SUCH THAT THE WEST S| DE EXTRACTI ON SYSTEM | S CONSI DERED PART
OF THE OVERALL SITE REMEDI ATION. I T IS EXPECTED TO ADDRESS THE TCE CONTAM NATI ON ORI G NATI NG FROM THE FORMER
ClI TY LANDFI LL/ MARATHON ELECTRI C SOURCE AREA WH CH M GRATES TO BOTH CW AND CWB. | T ALSO | NCLUDES A PROVI S| ON
FOR AN ADDI TI ONAL EXTRACTI ON VELL | F REQUI RED TO OBTAI N THE DESI RED PERFCRVANCE OBJECTI VES. THE | NTERI M ROD
DI D NOTI SPECI FY A TI ME PERI OD FOR OPERATI ON OF THE WEST SI DE EXTRACTI ON SYSTEM BECAUSE CONTAM NANT TRANSPORT
MODELI NG HAD NOT' BEEN COVPLETED AT THE TIME. I T IS NOVANTI G PATED THAT TH S SYSTEM W LL BE REQU RED TO
OPERATE FOR APPROXI MATELY 14 YEARS; UNTIL LEVELS OF TCE ARE NOT DETECTED ABOVE THE W SCONSI N NR 140 STANDARD
OF 1.8 UG L AT SPECI FI ED PO NTS OF COWVPLI ANCE.

HE COSTS ESTI MATED FOR ALTERNATI VE 5 DO NOT | NCLUDE COSTS FOR OPERATI NG THE | NTERI M REMEDY EXTRACTI ON WELL.
FI VE YEARS OF CPERATI ON AND NMAI NTENANCE COSTS FOR THE | NTERI M REMEDY WERE ESTI MATED IN THE INTERM RCD. I T
I'S NOW ESTI MATED THAT THE SYSTEM W LL BE REQUI RED TO OPERATE FCR APPROXI MATELY 14 YEARS. TH S WLL REQU RE
AN ADDI TI ONAL 9 YEARS OF O&M AND WLL RESULT I N ADDI TI ONAL COSTS FCR THAT SYSTEM ESTI MATED COSTS FOR O&M OF
THE | NTERI M SYSTEM WERE ESTI MATED TO BE $140, 000 PER YEAR HOMEVER I T | S EXPECTED THAT ACTUAL Q&M COSTS FCOR
THE SYSTEM W LL BE SOVEWHAT LESS DUE TO OVERLAP OF MONI TCRI NG REQUI REMENTS FOR THE REMAI NI NG PCRTI ONS OF THE
SI TE.

THE FI NAL REMEDY ALSO W LL REQUI RE THAT EXI STI NG CROUNDWATER EXTRACTI ON SYSTEMS CURRENTLY OPERATI NG I N THE
EAST WELL FIELD, OTHER THAN CI TY SUPPLY WELL CWB, CEASE OPERATI ON ONCE THE SVE SYSTEM IS I NSTALLED. TH'S IS
NECESSARY | N CRDER TO OBTAI N THE DESI RED RESULT OF PURGA NG CONTAM NANTS FROM THE AQUI FER UTI LI ZI NG CWB.
GROUNDWATER MODELI NG PERFORVED DURI NG THE FS | NDI CATED THAT COWPETI NG EXTRACTI ON SYSTEMS COULD CAUSE

CONTAM NANTS TO GET TRAPPED AT THE GROUNDWATER DI VI DE CREATED BY MULTI PLE PUMPI NG SYSTEM5, AND REQUI RE LONGER
PURGE TI ME TO REMEDI ATE THE AQUI FER



AS STATED ABOVE, THE REMEDY IS CONSI DERED THE MOST COST- EFFECTI VE REMEDI AL ACTION. I T COWPLI ES W TH FEDERAL
AND STATE ARARS. I T IS PROTECTI VE CF HUVAN HEALTH AND THE ENVI RONMVENT BY REDUCI NG THE TI ME PERI CD DURI NG
VWH CH WATER CONSUMERS ARE EXPOSED TO TRACE LEVELS OF CONTAM NANTS | N DRI NKI NG WATER, BY ELI M NATI NG FUTURE
POTENTI AL RI SK TO PRI VATE WELL USERS, AND BY PREVENTI NG | NCREASED VOC EM SSI ONS TO BE RELEASED TO THE
ATMOSPHERE. REQUI REMENTS OF SECTI ON 121(B) (1) (A-G WH CH HAVE BEEN DETERM NED TO BE APPLI CABLE TO TH S
OPERATI ON ARE DI SCUSSED BELOW

1. PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

BASED ON THE RI SK ASSESSMVENT DEVELOPED FCOR THE SI TE, LONG TERM EXPOSURE TO LOW LEVELS OF VOCS | N DRI NKI NG
WATER, POTENTI AL EXPOSURE THROUGH THE USE OF PRI VATE VELLS, AND EXPOSURE TO Al R EM SSI ONS FROM EXI STI NG VOC
TREATMENT SYSTEMS ARE THE | DENTI FI ED RI SKS ASSOCI ATED W TH THE SI TE. | MPLEMENTATI ON OF SVE SYSTEMS AT THE
SOQURCE AREAS AND TREATMENT OF COFF- GASES, AS CALLED FOR UNDER ALTERNATI VE 5, PROVI DES PROTECTI ON TO HUVAN
HEALTH AND THE ENVI RONMENT THROUGH VOLATI LI ZATI ON OF VOCS FROM CONTAM NATED SO LS, AND EXPEDI TED REMOVAL OF
CONTAM NANTS FROM GROUNDWATER BY | NCREASED PUVPAGE OF MUNI G PAL VELLS.

VCOLATI LI ZATI ON OF VOC- CONTAM NATED SO LS WLL ELI M NATE THE SOURCE OF CONTI NUED LOADI NG CF VOCS TO THE

AQUI FER, THUS REDUCI NG THE TI ME DURI NG WH CH RESI DENTS ARE EXPOSED TO TRACE LEVELS OF VOCS. | MPLEMENTATI ON
OF ALTERNATIVE 5 WLL NOT POSE ANY UNACCEPTABLE SHCORT- TERM RI SKS OR CROSS- MEDI A | MPACTS TO THE SITE, THE
WORKERS, OR THE COVMMUNITY. NO ENVI RONMVENTAL | MPACTS HAVE BEEN IDENTIFIED FOR THE SITE. TH S IS LARGELY DUE
TO THE FACT THAT | MPACTS FROM THE SI TE HAVE BEEN TO GROUNDWATER, AND SO LS | N | NDUSTRI AL AREAS.

2. ATTAI NVENT OF APPLI CABLE CR RELEVANT AND APPRCPRI ATE REQUI REMENTS OF ENVI RONMENTAL LAWS

ALTERNATI VE 5 WLL BE DESI GNED TO MEET ALL APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS) OF
FEDERAL AND MORE STRI NGENT STATE ENVI RONMVENTAL LAWS.  TABLES 7-11 LIST THE ARARS THAT APPLY TO EACH OF THE
ACTI ON ALTERNATI VES AND THE FOLLOW NG DI SCUSSI ON PROVI DES THE DETAI LS OF THE ARARS THAT WLL BE MET BY
ALTERNATI VE 5. THE LAND BAN REQUI REMENTS OF RCRA DO NOT APPLY TO TH S REMEDI AL ACTI ON.

A FEDERAL: SAFE DRI NKI NG WATER ACT (SDWA) / STATE CHAPTER NR
109 W SCONSI N ADM NI STRATI VE CODE (WAQ)

THE SDWA AND CORRESPONDI NG STATE STANDARDS SPECI FI ES MAXI MUM CONTAM NANT LEVELS (MCLS) FOR DRI NKI NG WATER AT
PUBLI C WATER SUPPLI ES. SINCE TCE | S REGULATED UNDER THE SDWA MCLS, REQUI REMENTS FOR ACH EVI NG MCLS ARE
RELEVANT AND APPRCPRI ATE FOR THI S REMEDI AL ACTION.  PCE | S UNDER CONS| DERATI ON FOR A PROPOSED MCL OF 5 UG L
IN THE NEAR FUTURE. THEREFORE, THE LIKELY PROPCSED MCL FOR PCE | S A TBC (TO BE CONSI DERED) FOR TH S REMEDI AL
ACTI ON.

B. STATE: CHAPTER NR 140 WAC

W SCONSI N GROUNDWATER PROTECTI ON ADM NI STRATI VE RULE, CHAPTER NR 140 WAC, REGULATES PUBLI C HEALTH GROUNDWATER
QUALI TY STANDARDS FCOR THE STATE OF W SCONSIN. THE ENFORCEABLE GROUNDWATER QUALI TY STANDARD FOR TCE IS 1.8
UG L. GROUNDWATER QUALI TY STANDARDS AS FOUND I N NR 140 WAC ARE ARARS FOR THI S REMEDI AL ACTI ON.

C. FEDERAL: CLEAN Al R ACT (CAA)

THE CAA | DENTI FI ES AND REGULATES THE RELEASE OF PCLLUTANTS TO Al R SECTI ON 109 OF THE CAA | DENTI FI ES THOSE
PCLLUTANTS FCR WH CH AMBI ENT Al R QUALI TY STANDARDS (AAQS) HAVE BEEN ESTABLI SHED. SECTI ON 112 QUTLI NES

CRI TERI A FOR PCLLUTANTS FOR WH CH THERE ARE NO APPLI CABLE AAQS. EM SSI ONS FROM EXI STI NG AND PROPCSED
TREATMENT SYSTEMS ARE NOT EXPECTED TO EXCEED THE AAQSS FCR ANY OF THE COVPOUNDS PRESENT | N GROUNDWATER

D. STATE: CHAPTER NR 445 WAC
W SCONSI N CHAPTER NR 445 ESTABLI SHES HOURLY OR ANNUAL EM SSI ON RATE LI M TS FOR SPECI FI C CONTAM NANTS.

EM SSI ONS RATES ON THE ORDER OF 1 LB/ DAY FOR | NDI VI DUAL SYSTEMS ARE ESTI MATED AND WOULD BE EXPECTED TO MEET
THE LIM TS.



3. COST- EFFECTI VENESS

ALTERNATI VE 5 AFFORDS A H GH DEGREE OF EFFECTI VENESS BY PROVI DI NG PROTECTI ON FROM CHRONI C LOW LEVEL EXPOSURE
OF TCE FOR PRODUCTI ON VELLS OB AND CW5, PROVI DI NG PROTECTI ON FROM POTENTI AL EXPCSURE TO FUTURE PRI VATE
VELL USERS, AND PREVENTI NG FURTHER DI SCHARGE OF VOC EM SSI ONS. ALTERNATIVE 5 IS THE LEAST COSTLY ALTERNATI VE
THAT IS PROTECTI VE OF HUVMAN HEALTH AND THE ENVI RONMENT. THEREFORE, ALTERNATIVE 5 IS CONSI DERED TO BE THE
MOST COST- EFFECTI VE ALTERNATI VE THAT |'S PROTECTI VE.

4. UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOGA ES OR RESOURCE RECOVERY
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE

US EPA AND THE STATE OF W SCONSI N BELI EVE THE SELECTED REMEDY REPRESENTS THE MAXI MUM EXTENT TO WHI CH
PERVANENT SOLUTI ONS AND TREATMENT TECHNOLOG ES CAN BE UTI LI ZED I N A COST- EFFECTI VE MANNER FOR THE FI NAL
REMEDY AT THE WAUSAU SI TE. OF THE ALTERNATI VES THAT ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT AND
COWLY WTH ARARS, Us EPA AND THE STATE HAVE DETERM NED THAT THE SELECTED REMEDY PROVI DES THE BEST BALANCE
OF TRADECFFS IN TERVS OF LONG TERM EFFECTI VENESS AND PERVANENCE, REDUCTION IN TOXICI TY, MOBILITY OR VOLUME
ACHI EVED THROUGH TREATMENT, SHORT- TERM EFFECTI VENESS, | MPLEMENTABI LI TY, COST, ALSO CONSI DERI NG THE STATUTORY
PREFERENCE FCR TREATMENT AS A PRI NCI PAL ELEMENT AND CONSI DERI NG STATE AND COVUNI TY ACCEPTANCE.

ALTHOUGH ALL OF THE ALTERNATI VES THAT ARE PROTECTI VE AND COMPLY W TH ARARS W LL ACH EVE REDUCTI ON CF RI SKS,
THERE ARE SI GNI FI CANT DI FFERENCES I N THE TI ME REQUI RED TO ACH EVE THI S GOAL. ALTERNATIVES 2, 3, AND 4 ARE
GROUNDWATER REMEDI ATI ON ALTERNATI VES THAT DO NOT ADDRESS SCQURCE AREAS. THI'S RESULTS | N CONTAM NATI ON FROM
SCQURCE AREA SO LS LOADI NG TO THE AQUI FER FOR SEVERAL ADDI TI ONAL YEARS. I N ADDI TI ON, NONE OF THESE

ALTERNATI VES PROVI DE ANY REDUCTI ON I N TI ME TO REVEDI ATE THE DEEP TCE PLUMES ORI A NATI NG FROM THE FORMVER
LANDFI LL SQURCE AREA. THI'S ALSO RESULTS IN A SI G\l FI CANT Tl ME PERI CD TO ACH EVE REDUCTI ON OF Rl SKS.
ALTERNATI VE 5 REQUI RES THE SHORTEST TI ME PER OD FOR REMEDI ATI ON OF THE SI TE BECAUSE | T ELI M NATES THE

CONTI NUED LQADI NG OF CONTAM NANTS TO THE GROUNDWATER, AND | T PROVI DES FOR REDUCTI ON I N TI ME TO PURCE THE DEEP
TCE PLUVES BY REMOVI NG THE SCURCE AND | NCREASI NG REMOVAL RATES OF CONTAM NANTS AT THE MUNI Gl PAL SUPPLY WELLS.

THE SELECTI ON OF A TREATMENT TECHNOLOGY FOR REMEDI ATI ON OF CONTAM NATED SO LS |'S CONSI STENT W TH THE
SUPERFUND PROGRAM PQOLI CY THAT THE HI GHLY TOXI C AND MOBI LE WASTES ARE A PRIORI TY FOR TREATMENT AND TO ENSURE
PERVANENCE AND LONG TERM EFFECTI VENESS OF THE REMEDY. UNDER THE SELECTED REMEDY, TREATMENT OF GROUNDWATER
WLL NOT PROVIDE A REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME (TW/). HOMEVER |T WLL REDUCE  CONTAM NANT
LEVELS I N GROUNDWATER AND THUS REDUCE THE RI SKS ASSOCI ATED W TH | NGESTI ON OF GROUNDWATER, WH CH HAS BEEN
DETERM NED TO BE A GREATER RI SK THAN | NHALATI ON OF AIR EM SSI ONS. WHI LE OTHER ALTERNATI VES EVALUATED PROVI DED
TREATMENT TO ACH EVE TW REDUCTI ONS | N GROUNDWATER, THESE ALTERNATI VES HAD OTHER DI FFI CULTI ES. ALTERNATI VE 2
REQUI RED ALMOST TW CE AS LONG TO PURGE CONTAM NANTS.  ALTERNATI VES 3 AND 4  PROPCSE A TECHNOLOGY THAT HAS
NOT BEEN SHOMN TO WORK ON CONTAM NANTS PRESENT | N GROUNDWATER AT THE SI TE AND THUS WOULD REQUI RE EXTENSI VE
TESTI NG THAT WOULD DELAY FULL SCALE OPERATI ON CF THE SYSTEM FOR AN ESTI MATED TWD YEARS. BASED ON THESE
FACTCORS, |T WAS DETERM NED THAT ALTERNATI VE 5 WOULD PROVI DE THE SHORTEST TI ME PERI GD DURI NG WH CH RECEPTORS
WOULD BE EXPOSED TO CONTAM NANTS |'N DRI NKI NG WATER. | N ADDI TI ON, BASED ON Al R MODELI NG RELEASE CF EM SSI ONS
FROM THE MUNI Cl PAL Al R STRI PPERS DO NOT CONTRI BUTE A GREATER THAN 1 X (10-6) R SK LEVEL TO RECEPTCRS.

SI NCE TREATMENT OF GROUNDWATER W LL NOT ACH EVE A REDUCTION IN TOXICI TY, MOBILITY OR VOLUVE, THE MAJOR

TRADE- OFFS THAT PROVI DE THE BASI S FOR THI S SELECTI ON DECI SI ON ARE LONG TERM EFFECTI VENESS, SHORT- TERM

EFFECTI VENESS, | MPLEMENTABILITY, AND COST. THE SELECTED REMEDY CAN BE | MPLEMENTED AND COVPLETED MORE QUI CKLY
WTH LESS DI FFI CULTY AND AT LESS COST THAN GROUNDWATER TREATMENT ALTERNATI VES, THUS REDUCI NG THE EXPCSURE

TI ME FOR PATHWAYS CF CONCERN.  ALTERNATI VE 5 | S THEREFORE CONSI DERED TO BE THE MOST APPRCOPRI ATE SCLUTION TO
CONTAM NATI ON AT THE SI TE BECAUSE | T PROVI DES THE BEST TRADE- OFFS W TH RESPECT TO THE NI NE CRI TERI A AND
REPRESENTS THE MAXI MUM EXTENT TO WHI CH PERVANENT SOLUTI ONS AND TREATMENT ARE PRACTI CABLE.

5. PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

BY TREATI NG THE VOC- CONTAM NATED SO LS USI NG SVE W TH CARBON ABSCRPTI ON OF OFF- GASES W TH REGENERATI ON OF THE
CARBON, THE SELECTED REMEDY SATI SFI ES THE STATUTORY PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT CF  THE
PRI NCl PAL THREAT WHI CH PERVANENTLY AND SI GNI FI CANTLY REDUCES TOXICI TY, MIBILITY, OR VOLUME OF HAZARDQUS
SUBSTANCES AS A PRI NCI PAL ELEMENT. TREATMENT OF GROUNDWATER TO REDUCE TOXICGI TY, MOBILITY, OR VOLUME WOULD



ALSO SEEM TO BE DESI RABLE TO SATI SFY THE STATUTORY PREFERENCE. HOWNEVER, TREATMENT OF GROUNDWATER TO
PERVANENTLY AND S| GNI FI CANTLY REDUCE TOXICI TY, MOBILITY, OR VOLUME OF CONTAM NANTS WAS NOT FOQUND TO BE
PRACTI CABLE CR COST- EFFECTI VE FOR REMEDI ATI ON OF THE SI TE.



#RS
RESPONSI VENESS SUMVARY:  WAUSAU GROUNDWATER CONTAM NATI ON SI TE
VAUSAU, W SCONSI N

PURPCSE

TH S RESPONSI VENESS SUMVARY | S DEVELOPED TO DOCUMENT COMMUNI TY | NVOLVEMENT AND CONCERNS DURI NG THE
DEVELOPMENT OF THE FEASIBILITY STUDY (FS) FOR THE WAUSAU GROUNDWATER CONTAM NATI ON SI TE, WAUSAU, W SCONSI N.
COMMENTS RECEI VED DURI NG THE PUBLI C COMMVENT PERI CD WERE CONSI DERED | N THE SELECTI ON OF THE REMEDI AL ACTI ON
FOR THE SITE. THE RESPONSI VENESS SUMVARY SERVES TWO PURPCSES: | T PROVI DES Us EPA W TH | NFCRVATI ON ABOUT
COMMUNI TY PREFERENCES AND CONCERNS REGARDI NG THE REMEDI AL ALTERNATI VES, AND | T SHOAS MEMBERS OF THE COVMUNI TY
HOW THEI R COMMVENTS WERE | NCORPORATED | NTO THE DECI SI ON- MAKI NG PROCESS.

TH S DOCUMENT SUMVARI ES THE CRAL COMMVENTS RECEI VED AT THE PUBLI C MEETI NG HELD AUGUST 22, 1989, AND ONE
WRI TTEN COMVENT RECEI VED DURI NG THE PUBLI C COMVENT PERI CD OF AUGUST 14 TO SEPTEMBER 12, 1989.

OVERVI EW

THE PREFERRED ALTERNATI VE FOR THE WAUSAU GROUNDWATER CONTAM NATI ON (WAUSAU) SI TE WAS ANNCUNCED TO THE PUBLI C
JUST PRI CR TO THE BEG NNI NG OF THE PUBLI C COMMENT PERI CD. THE PREFERRED ALTERNATI VE | NCLUDES:

* | NSTALLATI ON OF SO L VAPOR EXTRACTI ON (SVE) SYSTEMS TO REMOVE
VOCS I N SO LS AT EACH OF THE THREE | DENTI FI ED SOURCE AREAS;

* TREATMENT OF OFF- GASES FROM THE SVE OPERATI ON USI NG VAPCR
PHASE CARBON UNI TS WHI CH W LL BE REGENERATED AT AN OFF-SITE
RCRA APPROVED FACI LITY; AND

* GROUNDWATER REMEDI ATI ON UTI LI ZI NG SPECI FI ED PUMPAGE RATES CF
THE MUNI Cl PAL SUPPLY VELLS IN ORDER TO EXPEDI TE REMOVAL COF THE
GROUNDWATER CONTAM NANT PLUVES AFFECTI NG THESE WELLS.

* TREATMENT OF GROUNDWATER UTI LI ZI NG EXI STING G TY Al R STRI PPERS

JUDG NG FROM THE COMMENTS RECEI VED DURI NG THE PUBLI C COMMENT PERI OD, ALL PARTI ES SUPPCRT THE SELECTED REMEDY.
HONEVER, CONCERN HAS BEEN EXPRESSED OVER THE AMOUNT OF MONEY SPENT TO DATE AT THE SITE BY ALL PARTI ES
I NVOLVED.

SUMVARY COF PUBLI C COMVENTS AND AGENCY RESPONSES

THE PUBLI C COMMENT PERI CD WAS HELD FROM AUGUST 14 TO SEPTEMBER 12, 1989 TO RECEI VE COMMENTS CONCERNI NG THE
DRAFT FEASI BI LI TY STUDY (FS). BECAUSE OF THE SIM LARI TIES, | NDI VI DUAL COWENTS HAVE BEEN SUMVARI ZED AND
GROUPED WHERE APPRCPRI ATE.

A. COMWENT: THE MAYOR OF WAUSAU, THE WAUSAU CI TY COUNCI L PRESI DENT, WAUSAU CHEM CAL CORPORATI ON, AND MARATHON
ELECTRI C CORPCRATI ON ALL EXPRESSED SUPPORT FOR THE AGENCY' S SELECTED ALTERNATI VE. HOWEVER, ALL PARTI ES
ALSO EXPRESSED CONCERN OVER THE AMOUNT OF MONEY THAT HAS BEEN SPENT ON THE SI TE TO DATE. SPECI FI CALLY, FOR
THE REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY (RI/FS) CONDUCTED BY Us EPA'S CONTRACTOR, AND THE EXPENSES

I NCURRED BY EACH OF THE | NVOLVED PARTI ES FCR ACTI ONS RELATI NG TO THE CONTAM NATI ON PROBLEM

A. RESPONSE: Us EPA W SHES TO EXTEND THANKS TO ALL PARTI ES FOR THEI R SUPPORT OF I TS SELECTED REMEDI AL
ALTERNATI VE FOR THE SITE. |IT IS HOPED THAT AN EXPEDI TED AGREEMENT CAN BE REACHED AND THE REMEDI AL ACTI ON

I MPLEMENTED I N A TI MELY MANNER  WHI LE Us EPA UNDERSTANDS THE CONCERN OVER COSTS THAT HAVE BEEN SPENT TO
DATE, | T ALSO RECOGNI ZES THAT THE | NCURRED COSTS COULD NOT HAVE BEEN AVA DED. STUDI ES OF THE NATURE REQUI RED
TO FULLY | DENTI FY THE EXTENT OF CONTAM NATI ON AT THE SI TE TEND TO BE QUI TE EXPENSI VE. THE COST OF THE RI/FS
FOR THS SITE IS WTH N THE AVERAGE RANGE FOR AN RI/FS. THE COSTS | NCURRED BY | NDI VI DUAL PARTI ES RELATED TO
THE CONTAM NATI ON HAVE, FOR THE MOST PART, BEEN NECESSARY TO ADDRESS THE MORE | MVEDI ATE PROBLEMS PCSED BY THE



CONTAM NATION OF THE CITY' S VEELL FI ELD.

B. COMMENT: WAUSAU CHEM CAL CORPCRATI ON HAS REQUESTED SPECI FI C DI RECTI ON FROM Us EPA AND WDNR BE | NCLUDED | N
THE ROD AS TO THE FUTURE COPERATI ON OF | TS GROUNDWATER EXTRACTI ON SYSTEM I N LI GHT OF THE FACT THAT THE
SELECTED ALTERNATI VE DCES NOT | NCLUDE THE CONTI NUED PUMPAGE OF CROUNDWATER IN THE VICI NI TY OF THE WAUSAU
CHEM CAL PRCPERTY.

B. RESPONSE: THE SELECTED REMEDY CALLS FOCR THE REMOVAL OF ALL CGROUNDWATER EXTRACTI ON SYSTEMS, OTHER THAN CI TY
WELL 3, FROM THE EAST WELL FIELD. TH'S WLL | NCLUDE THE WAUSAU CHEM CAL EXTRACTI ON SYSTEM THI S SUBJECT | S
ALSO ADDRESSED | N SECTI ON | X- THE SELECTED REMEDY, OF THE RCD AND | S QUOTED BELOW

THE FI NAL REMEDY ALSO WLL REQUI RE THAT EXI STI NG CROUNDWATER EXTRACTI ON SYSTEMS CURRENTLY OPERATI NG I N THE
EAST WELL FIELD, OTHER THAN CI TY SUPPLY WELL CWB, CEASE COPERATI ON ONCE THE SVE SYSTEM IS I NSTALLED. THI S IS
NECESSARY | N CRDER TO OBTAIN THE DESI RED RESULT OF PURG NG CONTAM NANTS FROM THE AQUI FER UTI LI ZI NG CWB.
GROUNDWATER MODELI NG PERFORVED DURI NG THE FS | NDI CATED THAT COVPETI NG EXTRACTI ON SYSTEMS COULD CAUSE

CONTAM NANTS TO CGET TRAPPED AT THE GROUNDWATER DI VI DE CREATED BY MJULTI PLE PUMPI NG SYSTEMS5, AND REQUI RE LONGER
PURCE TIME TO REMEDI ATE THE AQUI FER



#TABLES AND ATTACHVENTS
TABLE 1

EXI STI NG REPORTS ON WAUSAU GROUNDWATER CONTAM NATI ON SI TE
1. GROUNDWATER | NVESTI GATI ON, (FOR G TY OF WAUSAU), BECHLER HOPPE ENG NEERS, | NC., 1983.
2. SUBSURFACE EXPLCRATI ON AND TESTI NG PROGRAM TO EVALUATE GROUND WATER QUALITY AT THE WAUSAU CHEM CAL
FACI LI TIES I N WAUSAU CHEM CAL FACI LI TIES I N WAUSAU, W SCONSI N, (FOR WAUSAU CHEM CAL COWPANY), STS
CONSULTANTS, LTD., 1984.

3. HYDROGEOLOGQ CAL | NVESTI GATI ON OF VOLATI LE ORGANI C CONTAM NATI ON | N WAUSAU, W SCONSI N MUNI CI PAL
VELLS, (FOR Us EPA), ROY F. WESTON, INC., SEPTEMBER 1985.

4. | NVESTI GATI ON OF AN ABANDONED CI TY OF WAUSAU LANDFI LL, FEBRUARY, 1986.

5. EXI STI NG CONDI TI ONS REPORT AND EXPLORATI ON PROGRAM EAST MUNI Gl PAL WELL FI ELD, WAUSAU, W SCONSI N,
(FOR WODNR), TWN CI TY TESTI NG CORPCRATI ON, AUGUST, 1986.

6. VOC GROUNDWATER | NVESTI GATI ON AT THE FORMER WAUSAU ENERGY FACI LI TY I N WAUSAU, W SCONSI N, (FOR WAUSAU
ENERGY CORPCRATI ON), FOTH & VAN DYKE AND ASSCCI ATES, |NC., JULY, 1986.

7. HYDROGECQLOG CAL | NVESTI GATI ON OF THE ALLUVI AL AQUI FER BENEATH CI TY WELL SI X, WAUSAU, W SCONSI N,
(FOR A TY OF WAUSAU AND MARATHON ELECTRIC), RMI, INC., AND GERAGHTY & MLLER [INC, JULY, 1987.



TABLE 2

TARGET COMPOUNDS LI ST CHEM CALS DETECTED
FEASI BI LI TY STUDY
WAUSAU WATER SUPPLY NPL SI TE
WAUSAU, W SCONSI N

NEDI UM
GROUNDVWATER
CHEM CAL CONCENTRATI ON

CHEM CAL MN MM MX MM GEOVETR C
ALL LOCATI ONS MEAN

(U@L (Ua'L) (UG'L)
VOLATI LE
CHLOROVETHANE 4 7 5
VI NYL CHLORI DE 3 6 4
METHYLENE CHLORI DE 1 190 8
ACETONE 2 3070 11
1, 1- DI CHLORCETHENE -- 2 --
1, 1- DI CHLORCETHANE - 3 --
1, 2- DI CHLORCETHENE ( TOTAL) 1 1300 20
CHLOROFCRM 2 44 11
2- BUTANONE -- 5 --
1,1, 1- TRl CHLORCETHANE 1 53 3
CARBON TETRACHLORI DE 2 69 19
TRI CHLORETHENE 1 4200 29
1, 1, 2- TRI CHLORCETHANE 2 4 2
BENZENE 18 310 125
4- METHYL- 2- PENTANONE .- 2 --
TETRACHLORCETHENE 1 2440 45
TOLUENE 2 890 46
CHLOROBENZENE 2 54 7
ETHYL BENZENE 3 440 53
XYLENES ( TOTAL) 16 2000 428



TABLE 2 ( CONT)
NUVBER LOCATI ON SAVPLED FOR ANALYSI S

CHEM CAL TOTAL PCS| TI VE DETECTI ON
134
VOLATI LE
CHLOROVETHANE 2
VI NYL CHLORI DE 4
METHYLENE CHLORI DE 8
ACETONE 11
1, 1- DI CHLORCETHENE 1
1, 1- DI CHLORCETHANE 1
1, 2- DI CHLORCETHENE ( TOTAL) 48
CHLOROFCRM 6
2- BUTANONE 1
1,1, 1- TRl CHLORCETHANE 16
CARBON TETRACHLORI DE 3
TRI CHLORETHENE 68
1, 1, 2- TRI CHLORCETHANE 5
BENZENE 5
4- METHYL- 2- PENTANONE 1
TETRACHLOROETHENE 53
TOLUENE 5
CHLOROBENZENE 6
ETHYL BENZENE 4
XYLENES ( TOTAL) 6

CHEM CAL CONCENTRATI ON

SEM VOLATI LE (UG L) (UG L) (UG L)
PHENCL -- 2 --
NAPTHAL ENE -- 22 .-
2- METHYLNAPTHALENE -- 23 .-
FLUCRENE .- 4 ..
PENTACHL OROPHENCL -- 6 --
PHENANTHRENE .- 4 ..

Bl S (2- ETHYLHEXYL) PHTHALATE 3 19 8



CHEM CAL

SEM VOLATI LE

PHENCL
NAPTHALENE

NUMBER LOCATI ON SAMPLED FOR ANALYSI S

TOTAL
31

2- METHYLNAPTHALENE

FLUORENE

PENTACHL CRCPHENCL

PHENANTHRENE

Bl S (2- ETHYLHEXYL) PHTHALATE

PESTI C DE/ PCB

NONE DETECTED

CHEM CAL

METAL/ CN ( B)

BARI UM
CHROM UM
I RON
MANGANESE
ZI NC

CHEM CAL

METAL/ CN (B)

BARI UM
CHROM UM
I RON
MANGANESE
ZI NC

TOTAL
31

CHEM CAL CONCENTRATI ON
M N MUM

(U@L

206
28
169
69
2750

PCSI TI VE DETECTI ON

MAXI MUM

(U@L

325
594
18100
6100
2860

NUMBER LOCATI ON SAMPLED FOR ANALYSI S

TOTAL
32

G RrRPRRERRE

GEOVETRI C

(UG'L)

259
77
1800
937
2800

PCSI TI VE DETECTI ON



TABLE 2 ( CONT)
PRODUCTI ON WELLS
o8, OWM, O

MN MM  MAXI MM GEOVETRI C
MEAN

VOLATI LE (Ud L) (UG L) (U3 L)

ACETONE -- 16 --

1, 2- DI CHLORCETHENE (TOTAL) 1 20 9

TRI CHLORCETHENE 53 150 100

TETRACHLORCETHENE 7 14 13

CHLOROBENZENE -- 15 --

NUMBER LOCATI ON SAMPLED FOR ANALYSI S

CHEM CAL TOTAL PCsI TI VE DETECTI ON
3
VOLATI LE

ACETONE

1, 2- Dl CHLORCETHENE ( TOTAL)
TRI CHLORCETHENE
TETRACHLORCETHENE
CHLORCBENZENE

P NWNBRE

SEM VOLATI LE

NON DETECTED

PESTI Cl DE/ PCB

NONE DETECTED



TABLE 2 ( CONT)
CHEM CAL CONCENTRATI ON

CHEM CAL MN MM MAXI MM GEQVETRI C

(U@L (U@L (UG'L)

METAL/ CN
| RON 957 5300 2110
MANGANESE 1610 2920 2110
NUVBER LOCATI ON SAVPLED FOR ANALYSI S
CHEM CAL TOTAL PCS| TI VE DETECTI ON
3
| RON 3
MANGANESE 3
CHEM CAL CONCENTRATI ON

CHEM CAL MN MM  MAX MM
GEOVETRI C

MEAN

(UGL) (UdlL) (UG L)
SURFACE SOl LS
VOLATI LE
METHYLENE CHLORI DE 64 190 110
1,1, 1- TRl CHLORCETHANE -- 3 --
TETRACHLOROETHENE -- 3 --
XYLENES ( TOTAL) -- 4 --
NUVBER LOCATI ON SAVPLED FOR ANALYSI S
CHEM CAL TOTAL PCSI TI VE DETECTI ON
8

VOLATI LE

METHYLENE CHLORI DE
1,1, 1- TRl CHLORCETHANE
TETRACHLORCETHENE
XYLENES ( TOTAL)

PR RN



CHEM CAL CONCENTRATI ON
MEDI UM
SURFACE SO LS

CHEM CAL MN MM  MAXI MM GEOMETRI C
MEAN

(UG KG (UEFKG (UG KG
SEM VOLATI LE
PHENCL 89 93 920
4- METHYLPHENCL -- 200 --
BENZO C ACl D -- 160 --
NAPHTHAL ENE 37 720 192
2- METHYLNAPHTHALENE 32 770 264
ACENAPHTHYLENE 2 110 22
ACENAPHTHENE 51 69 59
DI BENZOFURAN 38 180 82
FLUORENE 100 120 109
PHENANTHRENE 200 2500 651
ANTHRACENE 32 480 155
FLOURANTHENE 200 6600 1300
PYRENE 150 2900 910
BUTYLBENZYLPHTHALATE 59 390 150
BENZO (A) ANTHRACENE 110 2400 749
BI' S (2- ETHYLHEXYL) PHTHALATE 150 1600 489
CHRYSENE 390 3200 861
DI - N OCTYLPHTHALATE -- 380 --
BENZO (B) FLUCRANTHENE 250 5400 1380
BENZO (K) FLUORANTHENE -- 1600 --
BENZO (A) PYRENE 100 2700 604
I NDENO (1, 2, 3-CD) PYRENE 210 1200 614
DI BENZ (A H) ANTHRACENE -- 390 --
BENZO (G H,1) PERYLENE 230 1400 655

PESTI Cl DE/ PCB

NOT ANALYZED

METAL/ CN

NOT ANALYZED



SURFACE WATER (BOS CREEK)

MN MM  MAXI MM GEOVETRI C
MEAN

VOLATI LE (Ud L) (UG L) (UG L)

1, 2- DI CHLORCETHENE (TOTAL) 1 1 1

TRI CHLORCETHENE 1 110 41

TETRACHLORCETHENE 1 3 2

NUMBER LOCATI ON SAMPLED FOR ANALYSI S

CHEM CAL TOTAL PCS| TI VE DETECTI ON
12

1, 2- DI CHLORCETHENE ( TOTAL) 2

TRI CHLORCETHENE 10

TETRACHLOROETHENE 2

SEM VOLATI LE

NOT ANALYZED

PESTI C DE/ PCB

NOT ANALYZED

METAL/ CN

NOT ANALYZED



TABLE 2 ( CONTI NUED)
MEDI UM

W SCONSI N RI VER
CHEM CAL CONCENTRATI ON

CHEM CAL M N MM  MAXI MUM GEOVETRI C
VEAN
(ugL) (udL) (ugL)

1, 2- DI CHLORCETHENE ( TOTAL) 1 -
TRI CHLORCETHENE 4 2
TETRACHLORCETHENE -- 6 --

IR

NUMBER LOCATI ON SAMPLED FOR ANALYSI S

CHEM CAL TOTAL PCSI TI VE DETECTI ON
4

1, 2- DI CHLORCETHENE ( TOTAL) 1

TRI CHLORCETHENE 3

TETRACHLOROETHENE 1

SEM VQLATI LE

NOT ANALYZED

PESTI G DE/ PCB

NOT ANALYZED

METAL/ CN

NOT ANALYZED

MEDI UM

SEDI MENT - BOS CREEK

MN MM NAXI MUM GEQMVETRI C
NEAN
VOLATI LE (UG KG (UF KO (UG KO
ACETONE 18 190 58
1, 2- DI CHLORCETHENE (TOTAL) 6 200 51
TRI CHLORCETHENE 6 17 59

t OLUENE -- 7 --



NUMBER LOCATI ON SAMPLED FOR ANALYSI S

CHEM CAL TOTAL POSI TI VE DETECTI ON
11

ACETONE 3
1, 2- DI CHLORCETHENE ( TOTAL) 3
TRI CHLORCETHENE 5
TOLUENE 1
SEM VOLATI LE TOTAL

3
NONE DETECTED
PESTI CI DE/ PCB TOTAL

3
NONE DETECTED
METALS
NOT ANALYZED
SUBSURFACE SOl LS TOTAL

29
MN MM  NAXI MUM GEOVETRI C
MEAN

VOLATI LE (UGKQ  (UF KO (UG KG
CHEM CAL
METHYLENE CHLORI DE 1 2000 43
TRI CHLORCETHENE 4 10 6
TETRACHLORCETHENE 1 3500 77
TOLUENE 1 46 5
ETHYLBENZENE 4 2900 37
XYLENES ( TOTAL) 2 21000 22



NUMBER LOCATI ON SAMPLED FOR ANALYSI S

CHEM CAL

VOLATI LE
CHEM CAL

METHYLENE CHLORI DE
TRI CHLORCETHENE
TETRACHLOROETHENE
TOLUENE
ETHYLBENZENE
XYLENES ( TOTAL)

SEM VOLATI LE

PHENCL
NAPTHALENE
2- METHYLNAPHTALENE

TOTAL
29

MN MM  MAXI MM

(UG KG

PCSI TI VE DETECTI ON

5
3
12
9
3
7
GEQVETRI C
MEAN
(W& KG (W& KG
320 --
4900 --
16000 --

NUMBER LOCATI ON SAMPLED FOR ANALYSI S

CHEM CAL

PHENCL
NAPTHALENE
2- METHYLNAPHTALENE

TOTAL
29

PCSI TI VE DETECTI ON

[

CHEM CAL CONCENTRATI ON

CHEM CAL

DI METHYLPHTHALATE
FLUCRENE

PHENANTHRENE

ANTHRACENE

DI - N- BUTYLPHTHALATE
FLOURANTHENE

PYRENE

BENZO (A) ANTHRACENE
CHRYSENE

Bl S( METHYLHEXYL) PHTHALATE

M N MM  MAXI MM

(U&G'L)

110
63
63
48
58
30
31
98
130
45

GEQVETRI C
MEAN

(W&L) (W&L)
140 120
1600 320
2600 260
120 85
76 66
1400 220
1300 210
660 250
750 290
84 60



NUMBER LOCATI ON SAMPLED FOR ANALYSI S

CHEM CAL

DI METHYLPHTHALATE
FLUCRENE
PHENANTHRENE
ANTHRACENE

DI - N- BUTYLPHTHALATE
FLOURANTHENE

PYRENE

BENZO (A) ANTHRACENE
CHRYSENE

Bl S( METHYLHEXYL) PHTHALATE

TOTAL
29

PCSI TI VE DETECTI ON

TABLE 2 ( CONTI NUED)

CHEM CAL CONCENTRATI ON

CHEM CAL

BENZO (B) FLUCRANTHENE

BENZO (K) FLUCRANTHENE

BENZO (A) PYRENE

| NDENO (1, 2, 3-CD) PYRENE
DI BENZ (A H) ANTHRACENE
BENZO (G H, 1) PERYLENE

MN MM  MAXI MM

(U&G'L)

110
100
120
130

130

(U@L

680
760
750
680
74

800

[EY

QOO FRPEFEPNORFRPDNN
N o1

GEOVETRI C

(U&G'L)

220
210
250
220

270



NUMBER LOCATI ON SAMPLED FOR ANALYSI S

CHEM CAL

BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE

BENZO (A) PYRENE

I NDENO (1, 2, 3-CD) PYRENE
DI BENZ (A H) ANTHRACENE
BENZO (G H, 1) PERYLENE

PESTI G DE/ PCB
NOT ANALYZED
METAL/ CN
COPPER

MEDI UM
LANDFI LL REFUSE

METHYLENE CHLORI DE
ACETONE

1, 2- DI CHLORCETHENE
TRI CHLORCETHENE
TOLUENE

ETHYL BENZENE
XYLENES ( TOTAL)

TOTAL

ME KG

M N MUM

9
71
21
36
3
2
4

PCSI TI VE DETECTI ON

10

Q= O 00 ©

ME KG MZ KG

107 --
MAXI MUM GEOVETRI C
VEAN

1900 70
160 100
220 67
160000 680
750 60

4 3

24 13

NUMBER LOCATI ON SAMPLED FOR ANALYSI S

CHEM CAL

METHYLENE CHLORI DE
ACETONE

1, 2- DI CHLORCETHENE
TRI CHLORCETHENE
TOLUENE

ETHYL BENZENE
XYLENES ( TOTAL)

TOTAL
15

PCSI TI VE DETECTI ON

O w o oh~wow



M N MM  MAXI MUM GEOMVETRI C

MEAN
SEM VOLATI LE (UG KG (UG KOG (UG KO
PHENCL -- 2200 --

2- CHLOROPHENCL -- 2200 --

1, 2- DI CHLOROBENZENE -- 210 --

2- METHYLPHENCL -- 75 .-

4- METHYLPHENCL -- 830 --

| SOPHORONE -- 130 --

1, 2, 4- TRl CHLOROBENZENE -- 1200 --
NAPTHALENE 49 1300 150
4- CHLORO 3- METHYLPHENCL -- 2300 --

2- METHYLNAPTHALENE 65 890 150
2- CHLORONAPTHALENE -- 170 --
ACENAPTHYLENE -- 130 .-
ACENAPHTHENE 45 730 180
DI BENZOFURAN 19 330 63
FLUCRENE 82 500 186
PENTACHL OROPHENCL 820 32000 2900
PHENANTHRENE 170 15000 1100
ANTHRACENE 19 2200 250
FLUCRANTHENE 60 45000 1600
PYRENE 63 49000 1700
BUTYLBENZYLPHTHALATE 130 2300 500
BENZO (A) ANTHRACENE 420 24000 1400
BI'S (2- ETHYLHEXYL) PHTHALATE 110 54000 860
CHRYSENE 54 25000 970
BENZO (B) FLUCRANTHENE 410 25000 1700
BENZO (K) FLUCRANTHENE 430 25000 1400

BENZO (A) PYRENE 480 25000 1200



NUMBER LOCATI ON SAMPLED FOR ANALYSI S

CHEM CAL

PHENCL
2- CHLOROPHENCL

1, 2- DI CHLOROBENZENE

2- METHYLPHENCL

4- METHYLPHENCL

| SOPHORONE

1, 2, 4- TRI CHLORCBENZENE
NAPTHALENE

4- CHLORO 3- METHYLPHENCL
2- METHYLNAPTHALENE

2- CHLORONAPTHALENE
ACENAPTHYLENE
ACENAPHTHENE

DI BENZOFURAN

FLUORENE

PENTACHL OROPHENCL
PHENANTHRENE

ANTHRACENE

FLUCRANTHENE

PYRENE
BUTYLBENZYLPHTHALATE
BENZO (A) ANTHRACENE
BI'S (2- ETHYLHEXYL) PHTHALATE
CHRYSENE

BENZO (B) FLUCRANTHENE
BENZO (K) FLUCRANTHENE
BENZO (A) PYRENE

PESTI Cl DE/ PCB

ARCCHLCR 1260

TOTAL
ARCCHLCR 1260

TOTAL PCSI TI VE DETECTI ON

15

ONWRRNRNRPRRRERRRERER

&)

TOTAL
6
(udL) (udL)

850 2300

PCSI TI VE DETECTI ON
2

(UG'L)

1400



TABLE 2 ( CONT)
CHEM CAL CONCENTRATI ON

CHEM CAL MN MM MAXI MUM GEOMVETRI C
MEAN
(@) (U&EL) (U@L

ARSENI C -- 76 --
CHROM UM -- 1130 --
CCPPER 107 1410 383
MERCURY 0.5 1.9 1.2
ZINC 323 3260 2160

NUMBER LOCATI ON SAMPLED FCOR ANALYS| S

CHEM CAL TOTAL PCSI TI VE DETECTI ON
14

ARSEN C
ChROM UM
COPPER
MERCURY
ZI NC

0 © 00 -



TABLE 4
CRITI CAL TOXI G TY VALUES FOR | NDI CATOR CONTAM NANTS ( A)
WAUSAU WATER SUPPLY NPL SI TE
WAUSAU, W SCONSI N

REFERENCE DOSE (M3 KG DAY)
ORAL
SUBCHRONI C CHRONI C

I NDI CATOR CONTAM NANT

TETRACHLORCETHENE -- 1. OE- 02
(PCE)

TRI CHLORCETHENE -- --
(TCE)

1, 2- DI CHLORCETHENE (TOTAL)  -- --
(DCE)

I NHALATI ON
SUBCHRONI C CHRONI C

TETRACHLORCETHENE -- --
(PCE)

TR CHLOROETHENE -- --
(TCH)

1, 2- DI CHLOROETHENE (TOTAL) -~ -
(DCE)

CHRONI C EPA WEI GHT OF EVI DENCE
CLASSI FI CATI ON (B)

| NDI CATOR CONTAM NANT

TETRACHLORCETHENE .- B2
(PCE)

TRI CHLORCETHENE -- B2
(TCH)

1, 2- Dl CHLORCETHENE (TOTAL)  -- D
(DCE)



CARCI NOGENI C POTENCY FACTCR
(M3 KG DAY) - 1

ORAL | NHALATI ON
I NDI CATOR CONTAM NANT
TETRACHLOROETHENE 5. 10E- 02 3. 30E-03

(PCE)
TRI CHLORCETHENE 1. 10E- 02 1. 3E-02

(TCE)
1, 2- DI CHLORCETHENE ( TOTAL)

(DCE)

(A) - VALUES OCBTAI NED FROM | NTEGRATED RI SK | NFORVATI ON SYSTEM (I RI'S) (4/89).

(B) - (HUMAN CARCI NOGEN) SUFFI CI ENT EVI DENCE FROM EPI DEM OLOG C STUDI ES
TO SUPPORT A CASUAL ASSOCI ATI ON BETWEEN EXPOSURE CANCER.

GROUP Bl - (PROBABLE HUVAN CARCI NOGEN) LIM TED EVI DENCE OF CARCI NOGENI CI TY | N HUVANS FROM
EPI DEM OLOd CAL STUDI ES.

GROUP B2 (PROCBABLE HUVAN CARCI NOGEN) SUFFI Cl ENT EVI DENCE OF CARCINOGENI CI TY I N HUMANS.
GROUP C (PROBABLE HUVAN CARCI NOGEN) LI M TED EVI DENCE OF CARCI NOGENI CI TY | N ANI MALS.
GROUP D (NOT CLASSI FI ED) | NADEQUATE EVI DENCE OF CARCI NOGENI CI TY I N ANI NVALS.

GROUP E (NO EVI DENCE OF CARCI NOGENI G TY I N HUMANS) NO EVI DENCE FOR

CARCI NOGENI CI TY I N AT LEAST TWO ADEQUATE ANI MAL TESTS OR | N BOTH
EPI DEM OLOE C AND ANI VAL STUDI ES.



TABLE 5
MAXI MUM CONCENTRATI ONS AND RESULTI NG POTENTI AL CANCER RI SKS
FOR CONTAM NANTS AND PATHWAYS OF CONCERN
AT THE WAUSAU GROUNDWATER CONTAM NATI ON SI TE

EXPCSURE PATHWAY/ MAXI MUM POTENTI AL
CONTAM NANT OF CONCERN CONCENTRATI ON CANCER R SK
PCE .5 UG L 8.9 X (10-7)
TCE .5 UG L 6.3 X (10-7)
EXPCSURE PATHWAY/ RI SK TOTAL: 1.5 X (10-6)

2) GROUNDWATER (PRI VATE WELLS) (B)

PCE 2440 UG L 4.5 X (10-3)
TCE 4200 UG L 5.2 X (10-3)
EXPCSURE PATHWAY/ RI SK TOTAL:

3) AR EM SSI ONS FROM STRI PPERS

PCE 1.3 UG M (3) 4.8 X (10-7)
TCE .37/ M (3) 1.2 X (10-6)
EXPCSURE PATHWAY/ RI SK TOTAL: 1.7 X (10-6)

A CONCENTRATI ONS OF | NDI CATOR CONTAM NANTS | N THE MUNI CI PAL SYSTEM WEERE
ASSUMED TO BE EQUAL TO LABCRATCRY ANALYTI CAL METHOD DETECTION LIM TS.

B: CONCENTRATI ONS OF | NDI CATOR CONTAM NANTS USED | N THE PRI VATE VELL
SCENARI O WERE THE MAXI MUM CONCENTRATI ONS DETECTED | N GCROUNDWATER AT THE SI TE.



ALTERNATI VE 1

ALTERNATI VE 2

ALTERNATI VE 3

ALTERNATI VE 4

ALTERNATI VE 5

TABLE 6
REMEDI AL ACTI ON ALTERNATI VES

NO ACTI ON

GROUNDWATER EXTRACTI ON AND TREATMENT W TH Al R STRI PPI NG
AND DI SCHARGE TO THE W SCONSI N Rl VER

I'N-SI TU Bl ORECLAVATI ON W TH PARTI AL ABOVE GRCOUND
TREATMENT AND DI SCHARCE TO THE W SCONSI N Rl VER

I'N-SI TU Bl ORECLAVATI ON.

ACTI VE SOURCE CONTROL- SO L VAPCR EXTRACTI ON.



TABLE 12

SUMVARY COF PRCBABLE COSTS: ALTERNATI VE 2
FEASI BI LI TY STUDY

WAUSAU WATER SUPPLY NPL SI TE
WAUSAU, W SCONSI N

| TEM cosT
GROUNDWATER EXTRACTI ON SYSTEM $ 70, 000
STRI PPl NG TOAER AND APPURTENANCES $ 110, 000
VAPCR PHASE CARBON UNI T AND
APPURTENANCES $ 50, 000
DI SCHARGE SYSTEM $ 40, 000
UTI LI TI ES EXCAVATI ON SPO LS MANAGEMENT $ 15, 000
CAPI TAL FACI LI TI ES SUBTOTAL $ 285, 000
ENG NEERI NG DESI GN ( 15% $ 45,000
CONTRACT AND PRQJECT
ADM NI STRATI ON ( 25%) $ 70, 000
CAPI TAL SUBTOTAL $ 400, 000
CONTI NGENCI ES ( 20% $ 80, 000
CAPI TAL TOTAL $ 480, 000

ANNUAL OPERATI ON AND MAI NTENANCE COSTS

FI RST YEAR

WATER LEVELS $ 5,000
WATER QUALI TY $ 26, 000
FLOW MONI TORI NG $ 3,000
ENERGY $ 6, 000
GENERAL O & M LABCR $ 20, 000
REPORTI NG AND ADM NI STRATION  $ 30, 000
CARBON PURCHASE AND
REGENERATI ON $ 30, 000

O & M SUBTCOTAL $ 120, 000

CONTI NGENCI ES (20% $ 24,000

O & M TOTAL $ 144,000

12- YEAR PRESENT

PRESENT WORTH OF CAPI TAL (NOT DI SCOUNTED)

WORTH

PRESENT WORTH OF O & M (10% DI SCOUNT RATE)

PRESENT WORTH TOTAL

SUBSEQUENT

BB BB

@

$
$

5, 000
8, 000
3, 000
6, 000
20, 000
30, 000

30, 000

102, 000

20, 000

122, 000

480, 000
850, 000

YEARS

$1, 330, 000



TABLE 13

SUMVARY COF PROBABLE COSTS: ALTERNATI VE 3
FEASI BI LI TY STUDY

WAUSAU WATER SUPPLY NPL SI TE
WAUSAU, W SCONSI N

| TEM CosT
GROUNDWATER EXTRACTI ON SYSTEM $ 95, 000
STRI PPI NG TOAER AND APPURTENANCES $ 110, 000
VAPOR PHASE CARBON UNI T AND
APPURTENANCES $ 50, 000
DI SCHARGE SYSTEM $ 40, 000
| NFI LTRATI ON/ NUTRI ENT SYSTEM $ 90, 000
UTI LI TIES AND EXCAVATI ON SPOI LS
MANAGEVENT $ 10, 000
LAB AND PI LOT TESTI NG $ 200, 000
CAPI TAL FAC LI TI ES SUBTOTAL $ 595, 000
ENG NEERI NG DESI GN ( 15% $ 90, 000
CONTRACT AND PROJECT
ADM NI STRATI ON ( 25% $ 150, 000
CAPI TAL SUBTOTAL $ 825, 000
CONTI NGENCI ES ( 20% $ 165, 000
CAPI TAL TOTAL $ 990, 000

ANNUAL OPERATI ON AND MAI NTENANCE COSTS

FI RST YEAR

WATER LEVELS $ 5,000
WATER QUALI TY $ 26, 000
FLOW MONI TORI NG $ 5,000
ENERGY $ 6,000
GENERAL O & M LABCR $ 40, 000
REPORTI NG AND ADM NI STRATION  $ 30, 000
CARBON PURCHASE AND
REGENERATI ON $ 40, 000

O & M SUBTOTAL $ 152,000

CONTI NGENCI ES (20% $ 30, 000

O & M TOTAL $ 182,000

6- YEAR PRESENT WORTH

PRESENT WORTH OF CAPI TAL (NOT DI SCOUNTED)

PRESENT WORTH OF O & M (10% DI SCOUNT RATE)

PRESENT WORTH TOTAL

SUBSEQUENT YEARS

5, 000
8, 000
5, 000
6, 000
40, 000
30, 000

@B BH BB B P

“

40, 000
$ 134, 000
$ 27,000

$ 161, 000

990, 000

$
$ 720, 000

$1, 710, 000



SUMVARY COF PROBABLE COSTS: ALTERNATI VE 4
FEASI BI LI TY STUDY

WAUSAU WATER SUPPLY NPL SI TE
WAUSAU, W SCONSI N

| TEM

GROUNDWATER EXTRACTI ON SYSTEM
UTI LI TI ES AND EXCAVATI ON SPA LS
MANAGEMENT

I NFI LTRATI OV NUTRI ENT SYSTEM
UTI LI TI ES AND EXCAVATI ON SPA LS
MANAGEMENT

LAB AND PI LOT TESTI NG

CAPI TAL FAC LI TI ES SUBTOTAL
ENG NEERI NG DESI GN ( 15%

CONTRACT AND PRQJECT

ADM NI STRATI ON ( 25%)

CAPI TAL SUBTOTAL

CONTI NGENCI ES (20%

CAPI TAL TOTAL

cosT

$

$

$

$

120, 000

10, 000
90, 000

10, 000
200, 000

420, 000

65, 000

105, 000

590, 000

120, 000

710, 000

ANNUAL OPERATI ON AND MAI NTENANCE COSTS

FI RST YEAR
WATER LEVELS $ 5,000
WATER QUALI TY $ 26, 000
FLOW MONI TORI NG $ 5,000
ENERGY $ 5,000
GENERAL O & M LABCR $ 30, 000
REPCRTI NG AND ADM NI STRATION  $ 30, 000
O & M SUBTOTAL $ 111, 000
CONTI NGENCI ES (20% $ 22,000
O & M TOTAL $ 133, 000

9- YEAR PRESENT WORTH

PRESENT WORTH OF CAPI TAL (NOT DI SCOUNTED)

PRESENT WORTH OF O & M (10% DI SCOUNT RATE)

PRESENT WORTH TOTAL

SUBSEQUENT

& BH B BB P

$
$

5, 000
8, 000
5, 000
5, 000
30, 000
30, 000

93, 000

19, 000

112, 000

710, 000
670, 000

YEARS

$1, 380, 000



SUMVARY COF PROCBABLE COSTS: ALTERNATI VE 5
FEASI BI LI TY STUDY
WAUSAU WATER SUPPLY NPL SI TE
WAUSAU, W SCONSI N

CAPI TAL COSTS

| TEM oosT
WELLS, HEADER AND APPURTENANCES $ 90, 000
BLOWER HOUSE, CONTROLS, UTILITIES $ 60, 000
OFF- GAS TREATMENT ( CARBON) $ 25,000
CAPI TAL FAC LI TI ES SUBTOTAL $ 175, 000
ENG NEERI NG DESI GN (20% $ 29, 000
CONTRACT AND PRQJECT ADM NI STRATI ON ( 25%) $ 36, 000

CAPI TAL SUBTOTAL  $ 210, 000
CONTI NGENCI ES (20%) $ 42, 000
CAPI TAL TOTAL $ 252, 000

CPERATI ON AND NAI NTENANCE COSTS

MONI TORI NG $ 15, 000
ENERGY $ 5,000

GENERAL O & M LABCR $ 30, 000
REPORTI NG AND ADM NI STRATI ON $ 45,000
CARBON PURCHASE AND TREATMENT $ 90, 000

VAPCR SYSTEM 18 MONTH O & M SUBTOTAL $ 185, 000

CONTI NGENCI ES (20%) $ 37,000
VAPOR SYSTEM 18 MONTH O & M TOTAL $ 222,000
VELL OB AND STRI PPER - ENERGY $ 15, 000
- 0&M $ 3,000
WELL CW6 AND STRI PPER - ENERGY $ 21, 000
- 0&M $ 3,500

CTY VEELL AND STRI PPER ANNUAL O & M TOTAL $ 42,500



PRESENT WORTH
PRESENT WORTH OF VAPOR SYSTEM CAPI TAL
(NOT DI SCOUNTED)
PRESENT WORTH OF VAPCR SYSTEM O & M
(NOT DI SCOUNTED)
VAPCR SYSTEM PRESENT WORTH TOTAL

PRESENT WORTH OF CWB COST (6 YEARS)
PRESENT WORTH OF C\W COST (14 YEARS)

C TY VELL AND STRI PPER PRESENT
WORTH TOTAL

ALTERNATI VE 5 PRESENT WORTH TOTAL

252,000

222,000

474, 000

80, 000

180, 000

260, 000

734, 000



